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CHAPTER 1 
INTRODUCTION 



Section I. GENERAL 

1. Scope 

a. These instructions are published for the information and guid- 
ance of the personnel to whom the materiel is issued. They contain 
information on the operation and organizational maintenance of the 
materiel as well as descriptions of major units and their functions in 
relation to other components of the materiel. 

&. The appendix contains a list of current references, including 
supply catalogs, technical manuals, and other available publications 
applicable to the materiel. 

G. This manual differs from TM 9-729, dated 27 June 1944, as 
follows : 

(1) Adds information on — 

{a) 75-mm gun M6 and associated fire control equipment and 

ammunition. 
(&) Rubber track (T85E1). 

(2) Revises information on — 

(a) Operation and maintenance under unusual conditions. 

(b) Destruction to prevent enemy use. 

(c) Organizational maintenance allowances. 
{d) Lubrication instructions. 

{e) Preventive maintenance schedules. 

(/) Troubleshooting. 

{g) Engine maintenance. 

(A) Ignition system. 

(i) Radio interference suppression. 

(_/■) Hy dramatic transmission. 

{h) Communications equipment. 

(Z) Stabilizer. 



(3) Deletes information on — 
(a) 76-mm gun M5 and associated fire control equipment and 

ammunition. 
(6) 2-inch smoke mortar M3. 

2. Forms, Records, and Reports 

a. Geneeal. Forms, records, and reports are designed to serve 
necessary and useful purposes. Responsibility for the proper execu- 
tion of these forms rests upon commanding officers of all units oper- 
ating and maintaining vehicles. It is emphasized, hov^ever, that 
forms, records, and reports are merely aids. They are not a substitute 
for thorough practical work, physical inspection, and active super- 
vision. 

h. Authorized Forms Used with the Vehicle. The forms gener- 
ally applicable to units operating and maintaining these vehicles are 
listed in the appendix. No forms other than those approved for the 
Department of the Army will be used. Pending availability of all 
forms listed, old forms may be used. For a current and complete list- 
ing of all forms, refer to current SR 310-20-6. 

0. Field Report of Accidents. The reports necessary to comply 
with the requirements of the Army safety program are prescribed in 
detail in the SR 385-10-40 series of special regulations. These reports 
are required whenever accidents involving injury to personnel or dam- 
age to materiel occur. Whenever an accident or malfunction involv- 
ing the use of ammunition occcurs, firing of the lot which malfunctions 
will be immediately discontinued. In addition to any applicable re- 
ports required above, details of the accident or malfunction will be 
reported as prescribed in SR 385-310-1. 

d. Report of Unsatisfactory EqiUPiiENT or Materials. Any sug- 
gestions for improvement in design and maintenance of equipment, 
safety and efficiency of operation, or pertaining to the application 
of prescribed petroleum fuels, lubricants, and/or preserving materials, 
will be reported through technical channels, as prescribed in SR 700- 
45-5, to the Chief of .Ordnance, Washington 25, D. C, ATTN: 
ORDFM, using DA AGO Form 468, Unsatisfactory Equipment Re- 
port. Such suggestions are encouraged in order that other organiza- 
tions may benefit. 

Section II. DESCRIPTION AND DATA 

3. Description 

a. Gesteral. The light tank M24 is an armored, fuU-tracklaying 
combat vehicle mounting a 75-mm gun. It carries a crew of four men ; 
a conunander, a gunner, a driver, and an assistant driver or five men 
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when a cannoneer is included. In the four man crew, the assistant 
driver moves up into the turret and serves as loader when the vehicle 
is in combat. In the five man crew, the assistant driver operates the 
bow gun and the cannoneer loads. The vehicle is designed with a driv- 
ing compartment at the front, a fighting compartment in the center, 
and an engine compartment at the rear. Dual controls are provided, 
one set for the driver and one for the emergency operation of the vehi- 
cle by the assistant driver. 

5. Power Tkain. The vehicle is driven by two 8-cylinder, 90°, V- 
type liquid-cooled engines, through two hydramatic transmissions, a 
transfer unit with mechanically selected speed ranges (two forward 
and one reverse), a controlled differential for steering and braking 
which is located in the front of the hull, two final drives, and the nec- 
essary connecting propeller shafts. Wide rubber or steel block tracks 
provide traction. Torsion bar suspension is used for the dual track 
wheels and includes a compensating wheel at the rear on each side to 
keep track tension constant regardless of obstacles. 

c. Hull. The hull of this vehicle is a completely welded structure, 
except for portions of the front, top, and floor, which are removable 
for service operations. The hull is divided into two compartments: 
the fighting and driving compartment at the front and an engine com- 
partment at the rear. These compartments are separated by a bulk- 
head that extends from side to side and from the roof down to the 
bulkhead extensions, which in turn extend forward far enough to cover 
the transfer unit. The front of the huU slopes downward at the top 
and upward at the bottom to form a "V." The sides of the hull slope 
inward at the bottom. Lifting eyes are provided and should be used if 
the tank is to be lifted. 

d. Ttjeret. The fighting compartment comprises a turret of ap- 
proximately 60 inches inside diameter, mounted on a continuous ball 
bearing mounting, and having a 360° traverse by means of a power or 
hand traversing mechanism. The 75-mm gun and a coaxial machine 
gun are mounted in the turret. 

4. Name, Caution, and Instruction Plates 

a. Instrttment Panel Caution Plate. This plate (figs. 6 and 10) 
gives engine starting information. 

5. Gear Shift Instruction Plate. This plate (figs. 6 and 20) gives 
direction for shifting the transmission selector lever. 

c. Generator Regulator Instruction Plate. This plate (left, fig. 
5 and right, fig. 87) gives connection information. 

d. Portable Fire ExTiNauiSHER Instruction Decalcomania. This 
decalcomania (fig. 23) gives instruction in the use of the fire extin- 
guisher. 
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e. Ventilating Blower Instruction Plate. This plate (fig. 12) 
indicates switch handle positions for operation of the blower. 

/. Turret Control Switch Instruction Plate. This plate (fig. 
19) identifies the switch buttons. 

g. Oil Filter Instruction Decalcomania. This decalcomania 
(fig, 41) gives instructions on replacing filter element. 

Ji. Choke Thermostat Instruction. This instruction (fig. 69) 
gives instruction and warning in adjustment of choke thermostat. 

i. Auxiliary Fuel Filter Instruction. This instruction (fig. 73) 
gives cleaning instructions. 

j. Generator Instruction Plate. This plate (fig. 88) gives ro- 
tational direction information. 

h. TuEiusT Motor Name Pirate. This plat© (fig. 162) includes 
manufacturer's model number, serial number and operating 
characteristics. 

I. Communication Equipment. Each item has a name plate for 
identification and indicating operating characteristics. 



5. Tabulated Data 

a. General Data. 

Crew 4 or 5 men 

Armament : 

75-mm gun M6 1 

Cal. .50 machine gun M2, HB— 1 

Cal. .30 machine gun M1919A4 2 

Communication system : radio and interphone 

Weight (fighting) 40,500 lb 

Length (gun in traveling position) 16 ft 6 in. 

Width 9 ft 8 in. 

Height 9 ft 1 in. 

Ground clearance — _ 1 ft 6 in. 

Ground pressure 11.08 psi 

Engine (2) Cadillac, 90° V-type, 8 cyl, Model 44T24 

Electrical system 24 V 

Number of batteries (6 V) 4 

Hull armor : 

Type welded steel plate 

Front: upper 1 in. at 60°, lower 1 in. at 45° 

Sides : front 1 in. at 78°, rear % in. at 78° 

Eear % in. 

Top 1/2 in. 

Floor : front y^. in-? rear % in. 



Turret armor : 

Type 1 ■welded steel plate 

Sides 1 in. at 68° 

Top _ in. 

Shield : upper l^g in. at 30°, lower V/^ in. at 40° 

Capacities : 

Fuel tank (2 tanks, 55 gal each) 110 gal 

Cooling system (40 qt each independent system) 80 qt 

Crankcase (refill) (9 qt each engine) 18 qt 

Transmission (15 qt each transmission) 30 qt 

Differential 20 qt 

Transfer unit 4% qt 

Final drives (2 qt each) 4 qt 

b. PBKPORMAlirCE. 

Allowable speed 34 mph 

Cruising speed 25 mph 

Grade ascending ability (max) 60 percent 

Turning circle (diam) (right or left) (min) 46 ft 

Fording depth (max) 3 ft 4 in. 

Width of ditch vehicle will cross (max) 8 ft 

Vertical obstacle vehicle will climla (max) 3 ft 

Fuel consumption 0.875 mpg 

Cruising range 100 miles 

c. Detailed Data References. Additional detailed tabular data 
pertaining to individual components and systems are contained in the 
following paragraphs : Paragraph 

Armament 217 

Ammunition (authorized rounds) 244 

Brake system 161 

Communication system 248 

Cooling system 117 

Differential 161 

Electrical system: 

Generator, and charging system 123 

Ignition system 99 

Lighting system and batteries 126 

Starting system 107 

Engine 85 

Final drives 167 

Fuel system 111 

Propeller shafts and support bearings 157 

Sighting and fire control instruments 231 

Tracks and suspension 170 

Transmission 148 
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CHAPTER 2 
OPERATING INSTRUCTIONS 



Section 1. SERVICE UPON RECEIPT OF MATERIEL 

6. Purpose 

a. When a new or reconditioned vehicle is first received by the 
using organization, it is necessary for the organizational mechanics 
to determine whether the vehicle has been properly prepared for serv- 
ice by the supplying organization and is in condition to perform any 
mission to which it may be assigned when placed in service. For this 
purpose, inspect all assemblies, subassemblies, and accessories to be 
sure they are properly assembled, secure, clean, and correctly adjusted 
and/or lubricated. Check all tools and equipment with the listing in. 
the OED 7 supply catalog to be sure every item is present, in good 
condition, clean, and properly mounted or stowed. 

Z>. In addition, perform a "run-in" of at least 50 miles on all new or 
reconditioned vehicles and a sufficient number of miles on used vehicles 
to completely check their operation according to procedures in para- 
graph 9 herein. 

0. Whenever practicable, the vehicle crew wiU assist in the perform- 
ance of these services. 

7. Correction of Deficiencies 

Deficiencies disclosed during the course of the "run-in" will be 
treated as follows : 

a. Correct any deficiencies within the scope of the maintenance 
levels of the using organization before the vehicle is placed in service. 

5. Eef er deficiencies beyond the scope of organizational maintenance 
to ordnance maintenance personnel for correction. 

c. Bring deficiencies of a serious nature to the attention of the 
supplying organization through proper channels. 

8. Preliminary Service 

a. Fire Extinguisheks. See that the portable and fixed cylinders 

are securely stowed. Inspect the operating valves. If the valves 
appear to have been opened or damaged, report to proper authorities 
for exchange or refill. Examine the lines, nozzles, and control cables 
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of the fixed system to see that they are in good condition and that the 
nozzles are not corroded or clogged. 

5. Fuel, Oil, and Water. Check the fuel tanks for quantity and 
fill if necessary. 

Caution: Be sure master battery switch is in "OFF" position at all 
times while filling fuel tanks. 

Check level of coolant in radiator and add as necessary to bring to 
correct level (par. 118). Allow room for expansion in fuel tanks and 
radiators. During freezing weather, test strength of antifreeze and 
add as necessary to protect system against freezing. Check level of 
oil in each engine. 

Caution: If there is a tag in a conspicuous place in driver's com- 
partment concerning engine oil in crankcases, follow instructions on 
tags before driving vehicle. 

Note. Vehicles shipped from depots may have white unleaded gasoline in the 
tanks. This should be drained and 80-octane used for filling. 

c. Fuel Filler Element. Inspect filler element at carburetor inlet 
for leaks, damage, and accumulation of foreign matter (par. 111). 
Be sure fuel switches and shut-off valves operate properly. Drain 
accumulated dirt and water from bottom of the fuel tanks (par 114) . 
Drain only luitil fuel runs clean. When draining dirt and water from 
fuel tanks, be certain that no fuel drains into or remains inside hull. 

d. Batteries. Remove battery covers and clean any accumulated 
dust or dirt from tops of batteries. Make hydrometer and voltage 
test of batteries and if necessary, add distilled or clean water to bring 
electrolyte to % inch above plates (par. 127). 

e. Air Cleaners and Breathers. Examine carburetor air cleaners 
(par. 115) and crankcase breather cleaners (par. 90) to see that they 
are in good condition and secure. Kemove air cleaner elements, wash 
in dry-cleaning solvent or volatile mineral spirits paint thinner, and 
fill reservoirs with oil to the correct level as directed in lubrication 
order (par. 62) . Install securely and make sure all connections are in 
good condition and ducts and air horn connections are tight. 

/. Accessories and Belts. See that accessories such as carburetors, 
generators, regulators, distributors, starters, water pumps, and fans 
on both engines are securely mounted and that drive belts are in good 
condition and adjusted with %- to %-inch finger-pressure deflection 
(fig. 37). 

ff. Electrical Wieing. Examine all accessible wiring and conduits 
to see that they are in good condition, securely connected, and properly 
supported. 

h. Tracks. Examine track blocks for damage and loose or dam- 
aged nuts and connections. See that tracks are correctly assembled 
and mounted and that tension is adjusted so that there is a 2- to 2^- 
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inch sag midway between the second and third support rollers 
(par. 171). 

i. Wheel and Flange Nots. See that sprockets, compensating 
wheel, track wheel and support roller assembly, mounting and flange 
nuts are present and secure. 

j. Fenders and Shields. See that fenders, brush guards, and sand 
shields (if tank is so equipped) are in good condition and secure and 
that shield hinges operate properly. 

k. Towing Connections. Examine tow loops and pintle hook, for 
looseness and damage. 

I. Hull. See that all hull attachments, hardware, lift loops, doors, 
hatches, and their release and locking mechanisms are in good condi- 
tion, are secure, and operate properly. Examine entire hull and turret 
for looseness or damage. 

m. Vision Devices. Inspect periscope prisms and windows 
(mounted or spares) and cupola vision block to see if they are in good 
condition and clean. See that mounted units are secure in holders 
and that holders are properly mounted. Test each periscope to be 
sure it will elevate, traverse, and depress through full range. 

Caution: Clean periscopes with a soft clean cloth or brush. Peri- 
scope windows and eyepieces should be wiped with lens tissue only. 

n. Lubrication. Perform a complete lubrication of the vehicle, 
covering all intervals according to instructions on lubrication order 
(par. 62) except gear cases and units lubricated or serviced in a 
through m above. Check all gear case oil levels and add oil as neces- 
sary to bring to correct levels; change oil only if condition of oil indi- 
cates the necessity or if oil is not of proper grade for existing atmos- 
pheric temperature. 

Note. Perform o through s helow during lubrication. 

o. Suspensions. Examine all suspension brackets, arms, and shock 
absorber links and guides to see if they arre in good condition, cor- 
rectly assembled, secure, not leaking excessively at seals, or excessively 
worn. Inspect roller and wheel tires for damage or separation from 
rollers or wheels. 

p. Steering Linkage. Inspect all shafts, arms, rods, connections, 
levers, and grips to see if they are in good condition, correctly and 
securely assembled and mounted, and that they operate without exces- 
sive looseness or binding. Check brake linkage adjustment by pulling 
back evenly to make sure free travel is equal and does not exceed six 
notches and that brakes are fully applied within three additional 
notches (par. 162) . Be sure parking brake mechanism locks the brake 
properly in the locking position. 

q. Propeller Shafts. Remove all propeller shaft covers, and in- 
spect shafts and universal joints to see if they are in good condition. 
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correctly assembled and alined, secure, and not leaking excessively at 
seals. 

r. Vents. Examine breathers in each final drive to be sure they are 
in good condition, secure, and not clogged. 

s. Choke. When starting engines below), observe if action of 
automatic choke is satisfactory. Adjust choke setting, if necessary, 
according to instructions (par. 112). 

t. Engine Wabm-Up. Start engines (par. 44), noting if there is 
any tendency toward difficult starting, inadequate starting speed, or 
any unusual noises. Set hand throttle to idle engines at 625 rmp 
during warm-up. 

u. Instruments (fig. 6). 

( 1 ) Warning signals. Do not drive vehicle while engine or trans- 
mission warning signal lights are on. 

(2) Ammeter. Ammeter should show slight positive ( -I- ) charge 
at engine speeds above 1,100 rmp. High charge may be in- 
dicated until generator restores to battery current used in 
starting. 

(3) Engine temperatwe gages. Engine temperature should rise 
gradually during warm-up to normal operating range, 160° 
to 210° F. Maximum safe operating temperature is 240° F. 
at which point the red warning signal lights. 

(4) Tachometers. These instruments should register the engine 
speeds in revolutions per minute and record accumulating 
engine revolutions. 

V. Engine Controls. Observe if engines respond properly to con- 
trols and controls operate without excessive looseness or binding. 

w. Ignition Timing. Check ignition timing and reset if necessary, 
as soon as engines are warm and before driving vehicle (par. 104). 

X. Siren. See if siren or horn is in good condition and secure. If 
tactical situation permits, test for proper operation and tone. 

y. Lamps (Lights) and Reflectors. Clean lenses and inspect all 
units for looseness and damage. If tactical situation permits, operate 
all light switches to see if lights respond properly. 

z. Leaks — General. Look under vehicle and within engine and 
fighting compartments for indications of fuel, oil, or coolant leaks. 
Trace any leaks found to their source and correct or report them to 
higher authority. 

aa. Tools and Equipment. Check tool and equipment lists (par. 
61) to be sure all items are present and properly mounted or stowed. 
Inspect paulin on camouflage net to see that they are in good condition 
and securely stowed. 
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9. Run-in Procedures 



For operation of the vehicle during "run-in," see instructions in 
section III. Perform the following procedures {a through / below) 
during the road test of the vehicle. Since these vehicles have been 
driven 50 miles or more before delivery to the using organization, 
confine the road test to the least mileage necessary to make observa- 
tions listed below. 

Caution: Avoid continuous operation of the vehicle at speeds 
approaching maximums indicated. 

a. Instruments and Gages. Do not move vehicle until engine tem- 
perature reaches 140° F. Maximum safe operating temperature is 
240° F. at which point the red warning signal lights. Observe read- 
ings of ammeter, tachometers, temperature gages, and warning signal 
lights to be sure they are indicating the proper functioning of the 
units to which they apply. Also see that speedometer registers vehicle 
speed and that odometer records accumulating mileage. 

b. Brakes — Steeking and Parking. Test steering brakes to see if 
they will stop vehicle effectively with levers even and that they start 
to meet resistance at approximately six notches from released position. 
See that parking lock mechanism holds levers in applied position. 
Test levers separately to be sure vehicle steers properly with normal 
pull. 

c. Transmission and Transfer Unit. Vehicle should start satis- 
factorily in either "DRIVE" or "LOW" range. Be alert for abnormal 
conditions in transmissions indicated by excessive slippage and en- 
gines racing when under load, severe shifting, or shifting in wrong 
speed range ; also watch for unusual conditions in transfer unit, indi- 
cated by hard shifting or severe gear clash. Gears should operate 
without unusual noise and should not slip out of mesh during operation. 

d. Engines. Be on the alert for any unusual engine operating 
characteristics or unusual noise, such as lack of pulling power or 
acceleration, backfiring, misfiring, stalling, overheating, or excessive 
exhaust smoke. Observe if engines respond properly to all controls 
and control synchronization appears to be satisfactory. 

e. Unusual Noises. Be alert throughout road test for noise from 
hull or attachments, suspensions, ruiming gear, or tracks that might 
indicate looseness, damage, excessive wear, or inadequate lubrication. 

/. Halt Vehicle at 10-Mile Intervals or Less for Service. 

(1) Temperatures. Cautiously hand-feel each wheel, sprocket, 
idler, and support roller hub for abnormal temperatures. 
Examine transmissions, transfer unit, and controlled differ- 
ential and final drives for indications of overheating or 
excessive leaks at seals, gaskets, or vents. 
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(2) Leaks. With engines running and fuel, oil, and cooling 
systems under pressure, look within engine and fighting com- 
partments and under vehicle for leaks. 

g. Gun Elevating and Teaveesing Mechanisms. Inspect all 
mounted guns to see if they are in good condition, secure, and clean. 
Test elevating, traversing, and firing mechanism for proper operation. 
Place vehicle in position where it is tilted sidewise about 10° ; traverse 
turret by manual and power controls to see if it operates through full 
360° range and that turret gun can be elevated with hand control 
without binding, excessive lash, or erratic action. 

h. Track Tension. Check tracks to be sure they are adjusted to 
correct tension (par. 171). 

i. Vehicle Publications and Reports. 

(1) Publications. See that vehicle technical manuals, lubrication 
order, and Standard Form 91 (Operator's Eeport of Motor 
Vehicle Accident) are in the vehicle, legible, and properly 
stowed. 

Note. USA registration number and vehicle nomenclature must bf» 
filled in on DA AGO Form 478 (MWO and Major Unit Assembly Re- 

jilaeomcnt Record and Organizational File) for new vehicles. Forms 
478 are carried in organization files. (Where winterization kits are 
issued, check for pertinent technical bulletin.) 

(2) Reports. Upon completion of the "run-in," correct or report 
any deficiencies noted. Eeport general condition of the 
vehicle to designated individual in authority. 

Section II. CONTROLS AND INSTRUMENTS 

10. General 

This section describes, locates, illustrates, and furnishes the crew 

sufficient information pertaining to the various controls and instru- 
ments provided for the proper operation of the vehicle. For the use 
of these controls and instruments in operation of the vehicle, refer 
to section III of this chapter. For the description and operation of 
controls and instruments pertaining to the armament, refer to chapter 
4. section I. 

11. Master Battery Switch 

The master battery switch is located on the front of the bulkhead 
near the left side wall (fig. 5) . 

Note. Early production model vehicles did not have the remote control handle 
for the master battery switch, but have since been modified to include this handle. 
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Figure 6. Master lattery switch. 



12. Emergency Ignition Switch 

An "emergency ignition" switch is located on the hull roof slightly 
to the rear of the driver (fig. 12) , 

Note. The wiring is so arranged (in series) that this "emergency ignition" 
switch must be kept in the "ON" position in order that the regular ignition 
switches on the instrument panel may function (fig. 6). 

13. ignition Switches 

Two ignition switches, one for each engine, are located in the lower 
right corner of the instrument panel and are protected from accidental 
operation or damage by a sheet metal guard (fig. 6) . These switches 
have two positions: "OFF," with the switch levers vertical and "ON," 
with the levers turned 90° clockwise. The right and left switches are 
for the right and left engines respectively. When the ignition switches 
are turned on, the warning lights light up. 
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14. Fuel Pump Controls 



The fuel pump controls consist of two levers mounted at the front 
center of the driving compartment (fig. 7). The left lever controls 
the fuel shut-off valve and the power feed to the fuel pump in the 
left fuel tank. The right lever controls the same devices for the right 
tank. When the levers are moved up, the valves are closed and the 
pumps are turned oflf. The two levers can be turned on or oS inde- 
pendently. 

Note. At least one of the ignition switches must be turned on to complete tlie 
feed circuit to the fuel pumps. 

15. Starter Switches 

The two starter switches are located in the lower right side of the 
instrument panel (fig. 6) . Start both engines at the same time (except 
in extremely cold weather) by pressing both starter switch buttons. 

16. Lighting Switches 

The main lighting switch, located at the upper right of the instru- 
ment panel (fig. 6) is in the "OFF" position when the handle is verti- 
cal. Turning the switch counterclockwise to its first position turns oa 
the blackout marker lights (labeled BO MK) . Turning counterclock- 
wise to the second position turns on the blackout driving light in 
addition (labeled BO DR), provided the blackout driving light is 
installed in place of the left headlight. Turniiig the switch to the 
first clockwise position from the "OFF" position provides for oper- 
ation of the stop light for daytime driving (labeled STOP LT). 
Turning it to the second clockwise position turns on the headlights 
(labeled HD LTS). In order to move the switch to the clockwise 
positions, it is necessary first to depress the lock-out button at the 
top of the switch. The intensity of illumination of the instrument 
panel lights is controlled by a lever type switch handle at the upper 
left of the instrument panel (fig. 6) . There are four interior lights. 
Two are located in the hull top, one above and forward of assistant 
driver and one between the driver and assistant driver. Two are 
located in the top of the turret. Each light has two lamps and two 
lenses, clear and red, which can be selected by means of the individual 
switch provided in each unit. The red light is normally used ; to turn 
on the white light it is necessary first to release the stop. 
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17. Siren (or Horn) Switch 



The siren (or horn) switch is located on the lower hull front plate 
and is operated by depressing the button located above the driver's left 
foot position (fig. 7) . 




Figure 7. Drwing controls. 



18. Accelerator Pedal and Hand Throttle 

Individual foot accelerator pedals are provided for the driver and 
assistant driver. Each accelerator pedal controls both engines. The 
accelerator pedal on the assistant driver's side should be disengaged 
when not in use by releasing the spring-loaded plunger provided on 
the assistant driver's side of the front throttle control relay (fig. 8) , 
The hand throttle is on the driver's side, just above the instrument 
panel (fig. 7) . The hand throttle is self -locking in any position and is 
released by pressing a spring button in the center of the control knob. 
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Figure 8. Disconnecting assistant driver's accelerator pedal. 

19. Choke 

An automatic choke mechanism is located on each carburetor to pro- 
vide the correct fuel mixture for starting the engines. Fast idle with 
cold engines is obtained by using the hand throttle. 

20. Spark Control 

The spark control advance is provided by means of centrifugal 
weights in the distributor. It is fully automatic and governed by en- 
gine speed. It requires no attention from the driver. 

21. Steering Brake Levers 

Dual steering brake levers are mounted on the floor of the vehicle 
(fig. 7). One pair is provided for the driver and another for the as- 
sistant driver. To steer the vehicle, pull the lever on the side toward 
which it is desired to turn. Either set of levers may be swung forward 
when not in use. 
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22. Brakes 



Pulling back simultaneously on both steering levers slows down or 
stops the vehicle,' depending on the effort applied. The stop light is 
operated whenever both levers are pulled back, provided the main 
lighting switch is in any position other than "OFF." Parking brake 
controls are provided on the driver's steering brake levers. These 
levers may be locked in the applied position by depressing the small 
knob in the center of each steering lever (fig. 9) . Parking brakes are 
released by pulling back on the steering levers. 

23. Clutch 

There is no clutch or clutch pedal. The use of the fluid coupling be- 
tween the engines and the transmissions eliminates the need for a foot- 
operated clutch. 




Figure 9. Transmission shifting controls. 

24. Shifting Controls 

Two shifting controls are provided; a range selector lever for the 
hydramatic transmissions and a manual shift control lever for the 
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transfer unit (fig. 9). The transmission selector lever has three posi- 
tions : "NEUTKAL," "DRIVE," and "LOW." This control does not 
shift any gears, but simply positions the valves in the transmission 
control mechanism. "NEUTRAL" prevents the units from transmit- 
ting the engine power; "DRIVE" permits shifting through all four 
speeds ; and "LOW", limits the transmission to first and second speeds, 
in order to utilize the power of the engine through gear reduction for 
braking or low speed operation on very rough terrain. The transfer 
unit shift lever has three positions besides "NEUTRAL." Moving the 
lever to the right and rearward provides "HIGH" range ; moving the 
lever forward provides "LOW" range ; and moving the lever to the left 
and forward provides "REVERSE" (fig. 9). 

25. Neutral Pedal 

Although the hydramatic transmissions are automatic in operation, 
the transfer unit speed ranges are selected by manual shifting. In 
order to shift the transfer unit, it is necessary to have the hydramatic 
transmissions in "NEUTRAL" while the shift is being made. The 
transmissions can be shifted in "NEUTRAL" in one of two ways; 
either by moving the transmission selector lever to "NEUTRAL" (fig. 
9) or by depressing the neutral pedal (fig. 7) . The neutral pedal acts 
through the same linkage as the selector lever, but permits return to the 
selected lever position as soon as the pedal is released. 

26. Spot Light 

Tanks of early manufacture have a spot light which is located in the 
turret just forward of the commander's vision cupola (fig. 1). This 
light has a dual purpose. It can be operated for the purpose of 
illuminating the path selected by the driver or as a means of signaling. 
The switch is located at the operating handle for signaling. The spot 
light can be removed and attached to a special switch handle, the cord 
to which is carried on a self-winding reel. When spot lights already 
on tanks become inoperative or damaged, they are removed and no 
replacement is made. 

27. Driver's Doors 

The operation of each driver's door is identical. 

a. To open, release both latches at front end of doors by turning 
latch handles approxibately 90° (fig. 10) . Pull down on driver's door 
hinge operating lever and push up on the opposite side to raise door ; 
then rotate lever to swing door to open position, again pull down on 
lever, and push up on opposite side to lock in this position. The over- 
center action of the hinge operating lever keeps the door locked on the 
support. 
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DOOR OPEN-EXTERIOR VIEW 




DOOR ClOSED-INTERIOR VIEW 

Figure 10. Driver's door controls. 
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h. To close driver's doors, pull down on door hinge operating lever 
and push, up on opposite side, releasing door from support. After 
swinging door to closed position, pull down on lever and push up on 
opposite side to lock in closed position. Turn the two latches at the 
front of the doors 90°. 

28. Seat Adjustment 

Seats for the driver and assistant driver have two adjustment ranges. 
First — 4-inch travel forward or backward, in 1-inch variations, is ob- 
tained by depressing the horizontal release lever on the left side of the 
seat (fig. 11) and sliding the seat forward or backward as desired. 
Second — there is a vertical adjustment range of 10 inches in 2-inch 
variations either up (to permit driving with doors open) or down (for 
driving when doors are closed) . The lever for this adjustment is on 
the right side of each seat (fig. 11) . To raise the seat, raise the verti- 
cal release lever and take weight off seat. It will move upward and 
forward into position by spring action. To lower the seat, raise the 
vertical release lever and body weight will force the seat down. 
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Figure 11. Driver's seat adjustment controls. 
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29. Ventilating Blower Controls 

A two-way ventilating blower is located on the hull roof between the 
driver and assistant driver and is operated by a four-position switch 
(fig. 12) . To draw air into the fighting compartment from the out- 
side, the switch is turned to the left ("AIR-IN" position) and to the 
"FAST" or "SLOW" position as desired. To take foul air out of the 
fighting compartment, the switch is turned to the right ("AIR-OUT" 
position) and to the "FAST" or "SLOW" position as desired. A 
manual reset circuit breaker is located on the forward side of the unit 
and acts as a fuse in the circuit. A shut-off valve is provided in each 
air outlet elbow which will completely block the movement of air in 
or out of the veliicle at any time. 




Figure ik. Ventilating 'blower controls and emergency ignition stoitoh. 



30. Ventilating Doors in Bulkhead 

Additional ventilation for the fighting compartment can be secured 
by opening the ventilating doors in the bulkhead (fig. 156). This 
permits the engine fans to draw smoke-filled air from the fighting 
compartment when the guns are being fired. 

31. Escape Door 

a. Opening. Eemove subfloor over escape hatch by releasing sub- 
floor lock located under floor at front. Subfloor section can then be 
slid forward and removed. Raise release lever on escape door (fig. 13) 
and let entire door (and 75-nmi gun spare parts box) drop to the 
ground. 
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Figure IS. Escape door. 



b. Ii^sTALLiNG AND LocKiNG. To install, ralse rear end of door 
through opening in hull floor and hook clips over edge of opening, 
being sure door is pushed back as far as possible. Hold release lever 
in a vertical position and raise door into place. Swing lever down- 
ward towards door into its locking position until outer end of the 
release lever snaps snugly to the door. 

32. Periscopes 

a. The periscope M6 (fig. 14) or M13 (fig. 15) is used by the driver 
and assistant driver for observation from the interior of the tank. 
One periscope is secured in a holder in the driver's door and another 
in assistant driver's door by a latch mechanism and a knob. It may 
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be clamped in either a viewing or retracted position. The periscope 
M6 is a hollow metal type with a head of plastic material that will 
shatter into small pieces if struck by a projectile. The periscope M13 
is a solid plastic type which replaces the M6. 

i. To operate, grasp the sides of the periscope and rotate, elevate, 
or depress the holder and periscope until the desired panorama is 
brought into the field of view. 

0. To remove the periscope from the holder, open the latch on the 
front of the holder and loosen the loiob on the front of the periscope. 
Pull the periscope straight out of the holder. 

d. To remove the head from the periscope body, turn the two latches 
until the head is completely disengaged. Lift the head from the 
periscope body. When replacing the head, position it on the top of 
the periscope body with the window facing the front side of the 
periscope. Turn the latches until the reference arrow on each eccen- 
tric matches the corresponding arrow on the periscope body. See 
that the handles of the eccentric mechanism lie flat on the sides of the 
periscope body. 

33. Circuit Breaker Reset Buttons 

The circuit breaker reset button for the siren circuit is located at 
the extreme lower left of the instrument panel, while the button for 
the driving lights circuit is located just to the right of this first button. 
These circuit breakers are of the mannal-reset type. The circuits can 
be closed, after the breakers have opened either circuit, simply by 
pressing the reset button. 

Warning: Do not hold button down. If breaker continues to open 
each time button is pressed, investigate cause of excessive current draw 
(par. 77). 

34. Ammeter 

An ammeter is located in the lower center of the instrument panel. 
This ammeter indicates the amount of charge or discharge in the main 
battery circuit. 

35. Warning Signal Lights 

Four warning signal lights are located on the instrument panel. 
The two on the left are for the left engine and transmission, and the 
two on the right are for the right engine and transmission. In both 
locations the light to the left, when lit, indicates dangerously low 
transmission oil pressure (below 60 psi). The light to the right, 
when lit, indicates that the engine oil pressure has dropped below 10 
psi or that the engine water temperature has risen above 240° F. 
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36. Engine Temperature Gages 

Two temperature gages, one for each engine, are located in the 
upper center of the instrument panel. These gages are electrically 
connected to sending units mounted on the engines and register engine 
water temperature. Normal operating range is from 160° to 210° F. 
Maximum temperature is 240° F. at which temperature the red signal 
on the panel lights. 

37. Speedometer 

A speedometer in the ux^per center of the instrument panel indicates 
the speed of the vehicle as well as the total milage traveled. 

38. Tachometers 

Two tachometers, one for each engine, are located at the left and 
right of, and slightly below the speedometer, on the instrument panel. 
These instruments are connected to the distributor drive shafts through 
flexible drive shafts. They indicate the speed of each engine and the 
total revolutions each engine has been operated. Speed is indicated 
on the dial in hundreds, that is, 10 indicates 1,000 rpm and 25 indi- 
cates 2,500 rpm. Total revolutions are indicated in thousands. 

39. Panel Light Access Plugs 

Two access plugs, located one on each side on the speedometer, on 
the instrument panel cover the location of the two panel lights. These 
panel lights can be replaced by first removing the access plugs. 

40. Electrical Outlet 

An electrical outlet is located at the upper right-hand corner. Its 
purpose is to allow for connection of auxiliary electrical equipment 
such as a trouble light. 

41. Turret Doors 

a, DESCRiPTroN (fig. 3). There are two doors in the top of the 
turret. One, on the right side of the turret top, is for the loader. 
Another, in the vision cupola to the left of the loader's door, is for the 
commander or gunner. 

&. Operation. To open the commander's cupola door, the latch 
must first be released. This will allow it to spring partially open due 
to the tension of leaf springs. Continue to raise the door until it swings 
toward rear of vehicle where it rests on and is held by the door hold- 
open lock (fig. 16) . To open the turret door, release the two latches 
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COVER (PERISCqPE); 



DOOR CLOSED 




either from inside or outside of turret (fig. 17) and raise door toward 
front of vehicle until it rests on liold-open latch on turret roof. Clos- 
ing of both doors is accomplished by releasing hold-open locks or 
latches, pulling door back into closed position, and locking with 
latches. 

42. Turret Traversing Controls 

a. General. The turret rotates 360° on a continuous ball race 
mounting. This bearing is completely enclosed for protection from 
direct hits, lead splash, dirt, and water. The turret is traversed 
either by hand or by the hydraulic power traversing mechanism. The 
traversing method is selected by means of a clutch shift lever at the 
side of gear box housing to the left of the gunner (fig. 18 ) . The turret 
can be locked in any position by means of the spring-loaded positive 
turret lock. 

&. Manual Traversing. To rotate the turret with the manual con- 
trol handle, be sure that the turret travel lock is disengaged. To dis- 




Figure 19. Turret electrical control switches. 
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engage the lock, rotate the handle clockwise against the spring pres- 
sure and pull handle lugs out of slot. Eotate handle counterclockwise 
to hold lock in the "OFF" position. Then move the clutch lever (fig. 

18) down to engage the manual gears, so that the turret can be rotated 
by the manual control handle. 

c. Power Traversing. To rotate the turret with the hydraulic 
power mechanism, be sure the turret lock is disengaged [h above). 
Turn the toggle for the turret motor switch to its "ON" position (fig. 

19) . Move the clutch lever up to disengage the manual gears. The 
turret is now ready for hydraulic power control. Turn the hydraulic 
traverse control handle (fig. 18) counterclockwise to rotate the turret 
to the left. Turn handle clockwise to rotate the turret to the right. 
The amount the handle is turned determines the speed of rotation. 

Note. When power traverse is used, engines should be run at generator output 
speed to prevent batteries from being run down. 

Section III. OPERATION UNDER USUAL CONDITIONS 

43. General 

This section contains instructions for the mechanical steps necessary 
to operate light tank M24 under conditions of moderate temperature 
and humidity. For operation under unusual conditions, refer to sec- 
tion V. For operation of auxiliary equipment, refer to section IV. 

44. Starting the Engines 

a. Starting. Under normal conditions, the engines should be 
started as follows: 

(1) Be sure that the bef ore-operation services listed in chapter 
3, section III have been performed. 

(2) Set brakes. Place transmission selector in "NEUTRAL," 
and place transfer unit shift lever in the range in which the 
vehicle is to be driven. Place fuel tank control for right or 
left tank at "ON" position. Turn on ignition switches for 
both engines causing engine and transmission oil pressure 
warning signal lights to go on. 

Caution: It is important to turn on electric fuel pumps 
before starting engines and equally important to turn them 
off when, the engines are stopped. If the fuel, ignition, and 
master battery switches have been found in the "ON" position 
when the engines were not operating, check for hydrostatic 
lock (/ below) by turning the engines over by hand before 
attempting to operate the starters. Do not allow pumps to 
operate in a dry tank. 
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(3) Press starter buttons for both engines until engines fire. 

h. Waem-Up. After engines haA'e started, pull hand throttle out 
to set idling speed at about 625 rpm to prevent stalling during 
warm-up. Check to see that oil pressure warning signal lights go 
out. If these signals remain lighted, shut off engines and investigate 
cause (par. 71). Check ammeter to see that generators are charging. 
Listen for unusual noises in power train or engines. The. engines do 
not require extended warm-up periods in mild weather, except the 
time required to check the gages mentioned above. At temperatures 
below freezing, the warm-up periods given in paragraph 54 will be 
observed. Normal operating temperature is 160° to 210° F. 

G. Flooding. If the engines do not start readily in mild or warm 
weather, check for flooded condition. This can usually be corrected 
by depressing accelerator pedal all the way down and cranking flooded 
engine until it starts. The other engine can then be started with a 
minimum of "racing." Flooding may be caused by dirt on needle 
valve or by stuck choke shaft, which can be freed as described in 
paragraph 112. 

d. Starting One Engine With the Other. If only one engine 

starts readily, it can be used to start the other engine by placing the 
transfer unit shift lever in "NEUTRAL," running the first engine 
at about 2,000 rpm and moving transmission selector lever to 
"DRIVE." 

Caution: Inspect "dead" engine to be sure it turns over freely before 
attempting to start it by use of the other engine. 

e. Cold-Weather Starting. Refer to paragraph 64 for detailed 
instructions on cold- weather starting and warm-up. 

f. Htdrostatio Lock. If starter will not turn engine, check for 
hydrostatic lock (accumulation of fluid in the combustion chamber of 
cylinder, which prevents turning of engine). This condition can be 
caused by dirt under the carburetor float valve or by failing to turn 
olf the fuel, ignition, and master battery switches when engine is not 
operating. Whenever an engine is affected by hydrostatic lock, the 
carburetor, carburetor float valve in particular, and fuel system in gen- 
eral must be inspected by ordnance personnel. Engines in this condi- 
tion may be started before this inspection by the following procedure : 

(1) Remove the spark plugs (par. 106). 

Caution: Be sure ignition switch is "OFF." 

(2) Lay cloths on the cylinder heads below the spark plug holes 
to absorb gasoline. 

(3) Using a 1-inch socket with a 12-inch flexible handle on the 
crankshaft pulley nut, turn the engine six full revolutions. 

Caution: Never turn over the engine with the starter, be- 
cause arcing at the starting brushes can ignite the gasoline 
fumes and liquid gasoline forced out of the cylinders. 
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(4) Remove the cloths and mop up gasoline which was not 
absorbed. 

(5) Install spark plugs (par. 106). 

(6) Remove muffler of the engine affected by hydrostatic lock 
(par. 116) ; drain fuel from muffler and install (par. 116). 

(7) Check the crankcase oil level (par. 62). If the gage shows 
more than one-half quart over full, gasoline dilution is exces- 
sive and the oil must be drained and crankcase refilled. 

(8) Allow the veliicle to stand with all doors and engine com- 
partment covers open for 20 to 30 minutes or until all traces 
of gasoline have evaporated. 

(9) Start the engine which was not hydrostatically locked, to 
ventilate the hull and engine compartments further. While 
this is being done, station one man outside the vehicle near 
the fire extinguisher handle (fig. 24). Do not stand above 
the engine compartment. 

(10) Start the engine which had the hydrostatic lock. 

45. Placing Vehicle in Motion 

a. Driving Ranges. Normally, the vehicle is driven with the trans- 
mission selector lever in "DRIVE" and the transfer unit shift lever 
either in "HIGH" range or in "LOW." Transfer unit "HIGH" range 
provides cruising gear ratios and is to be used for traveling on roads 
or on relatively smooth, level terrain. Transfer unit "LOW" range 
provides power gear ratios and is to be used for hill climbing or for 
roiigh, sandy, or muddy conditions. 

h. Forward Driving. To start vehicle, shift transfer unit into 
"HIGH" or "LOW" as conditions warrant, move transmission lever 
to "DRIVE," release parking brake controls, and depress accelerator. 
Vehicle will stait moving forward at a speed proportional with the 
distance the accelerator pedal is depressed. The vehicle will start out 
in first gear, and the transmission wiU automatically shift into second, 
third, and fourth gears as the vehicle speed increases and engine load 
decreases. As vehicle loses speed, either because accelerator pedal is 
released or due to upgrades, the transmissions will shift down auto- 
matically to a lower gear. 

c. Steering. Pull back on the right-hand steering lever to make 
right turn or on the left-hand lever for a left turn. The lever that 
is being used should be applied firmly and then released fully. This 
action should be repeated if necessary. The lever should not be held 
in a slightly applied position for long periods of time. 

Caution: It is very important that the steering levers be held far 
enough forward to insure complete release of the steering brake bands 
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at all times, except when steering or stopping; otherwise, brake lining 
wear will be excessive and oil will become overheated. 

d. Keverse. Bring the vehicle to a complete stop, depress the neu- 
tral pedal to put the transmissions in "NEUTRAL," and move the 
transfer unit shift lever up to "NEUTRAL," over to the left, and 
forward into "REVERSE." Release the neutral pedal. Four speeds 
automatically selected in the hydramatic transmissions are available 
in reverse. 

Hote. Depressing the neutral pedal puts both ti'ansmissions in neutral by 
means of the same linkage as the transmission selector lever, but leaves the 

driver's right hand free to shift the transfer unit. Releasing the pedal puts the 
transmission back in the range for which the selector lever is set. Neutral pedal 
should be used only when throttles are closed (foot off accelerator pedal), 
except when shifting transfer unit from high to low while tank is in motion. 

46. Driving Instructions 

a. Rough Terkain. In negotiating rough or sandy terrain or heavy 
mud (par. 56), not only should the transfer unit be shifted to "LOW" 
range, but the transmission selector lever should also be moved to 
"LOW" range to hold the transmission in second gear, and thus obtain 
the benefit of a steady pull. When the transmissions are in "LOW" 
range, they will upshift only from first to second speeds and will not 
go into third and fourth, thus permitting a steadier pull through very 
bad terrain or providing more braking effect from engine compression 
and friction when descending hills. 

&. Descending Hhjjs. In descending moderately steep hills, the 
transfer unit should be shifted into "LOW" range. When descending 
long, very steep hills, the transmission selector lever should also be 
placed in "LOW" range and brakes should be used to keep engine 
speeds below 3,500 rpm. 

Caution: Transfer unit shifts from "HIGH" to "LOW" must be 
made at speeds below 10 mph. The "NEUTRAL" pedal must always 
be depressed when making the shifts. 

c. Operating Vehicle With One Engiitb. When one engine or 
transmission fails and repair facilities are not available, the vehicle 
can be operated for a short time with one engine by disconnecting 
the dead engine at the transfer unit by means of the input clutch lever 
(fig. 114) . Keep the transfer unit shift control lever in "LOW" range 
M'hen driving with one engine. 

47. Stopping the Vehicle 

Release the accelerator pedal and pull back on both steering brake 
levers at the same time. There is no clutch to disengage. Both levers 
should be pulled back and engaged with heavy pressure and then re- 
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leased fully. If the stop is to be made from relatively high speed, it 
is advisable to use heavy pressure intermittently rather than a contin- 
uous but lighter pressure. 

Caution: Do not press down on neutral pedal when stopping, unless 
the transfer unit is to be shifted. Do not use neutral pedal as a clutch 
when starting. 

48. Stopping the Engines 

Close the throttle until engines are idling at approximately 450 rpm. 
Kun at this speed for 3 or 4 minutes and then turn off both ignition 
switches and shut off the fuel pump switch. If engines are extremely 
hot, idle at 2,000 rpm for a few minutes to cool down before reducing 
speed to normal idle. Finally, open master battery switch. 

Caution: Always turn off ignition switches before opening master 
battery switch. JSTever operate engines with master switch off. 

49. Towing the Vehicle 

a. Towing to Start Vehicle. The engines can be started in an 

emergency by towing the vehicle, provided the following procedure is 
observed after checking to make sure the engines turn freely. 

(1) Kelease brakes. 

(2) Place transmission selector lever in "NEUTRAL" and trans- 
fer unit shift lever in "LOW." 

(3) When speed reaches approximately 4 mph, turn on both igni- 
tion switches and one fuel pump switch and move transmis- 
sion selector lever to "DRIVE." 

(4) Continue towing until engines fire. 

b. Towing a Disabled Vehicle. When towing a disabled vehicle, 
several precautions must be taken : 

(1) Tow the vehicle with the transfer unit in "NEUTRAL," if 
possible. If transfer unit is damaged or disabled, disconnect 
the propeller shaft at the controlled differential pinion shaft 
yoke. 

(2) If controlled differential is disabled, disconnect the two short 
propeller shafts at the final drive yokes. 

(3) If final drive units are disabled, break tracks, and tow vehicle 
on track suspension wheels. 

Caution: Tow bar must be used under these circumstances. 
e. Towing Peocedukes. In towing a vehicle, changes in direction 
must be made by a series of slight turns so that the vehicle being towed 
is, as nearly as possible, directly behind the one doing the towing. 
This prevents the cable from contacting the track, which might dam- 
age both the cable and track blocks. If no operator is available to 
steer the disabled vehicle or if it is being towed with the tracks re- 
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moved, the cable should be attached by the "short hitch," in which the 
cable is threaded through both eyes on the vehicle to be towed and then 
crossed and passed through both shackles of the towing vehicle. 

d. Recovering Disabusd Vehicles. As an emergency method, to be 
used in combat only, a disabled vehicle may be recovered by remote 
control when a tank recovery vehicle with a remote control towing hook 
is available. The disabled vehicle may be recovered without exposing 
crew members of either vehicle £o enemy fire. To accomplish this, a 
tow bridle must be improvised for each vehicle from the standard 20 
foot towing cable and wired in place when the vehicle is to be employed 
in combat. Typical examples are shown in figures 21 and 22. 

'Sote,. The standard towing cable will not be employed in routine training 
operations as the repeated sharp bend at the towing hook will fracture the 
strands of the cable and endanger the success of the recovery operation. For 
training requirements, make short pick-up loops locally, using unserviceable tow- 
ing cables and attaching them between the lifting eyes of the vehicle. 

(1) To recover a disabled vehicle, back the recovery vehicle up 
to the end of the disabled vehicle which is equipped with a 
bridle. 

yote. The observer in the turret of the recovery vehicle uses the 
periscope and gives the driver instructions by interphone or other 
signals. 



Lower the towing hook sufficiently for the point to engage 
the bridle, pull the conti ol rope to open the safety latch, and 




Figure SI. Improvised towing Iridle on front of vehicle. 
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Figure 22. Improvised tovoing hridle on rear of vehicle. 



slowly move the x-ecovery vehicle away from the disabled 
vehicle while slowly lowering the hook until the bridle is 
complotoly engaged by the hook. Allow the latch to close. 
Raise the hook as high as possible and tow the disabled 
vehicle to a protected location. The hook is raised before 
towing the vehicle in order to improve the steering of the 
recovery vehicle, to make the towed vehicle track better, and 
to keep the towed vehicle from running over the cable on 
sharp turns. 

(2) A bridle on the front of a recovery vehicle may be used for 
"hooking on" another recovery vehicle. This may be neces- 
sary if the recovery vehicle is itself disabled or if it requires 
assistance while towing through mud or negotiating a steep 
slope during a recovery operation. 

Section IV. OPERATION OF MATERIEL USED IN CONJUNCTION 
WITH MAJOR ITEM 

50. Fixed Fire Extinguishers 

Two sizes of carbon dioxide fire extinguishers are carried in each 
vehicle. A fixed 10-pound unit is clamped in a vertical position on 
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the left side of the bulkhead in the fighting compartment (fig. 24) . 

This unit connects to lines leading to the engine compartment only 
and is used for extinguishing fires in the engine compartment. Its 
controls are accessible from the fighting compartment. In addition, a 
remote control pull handle (enclosed in a shield) on the outside of the 
hull, directly ahead of the engine compartment, and to the left (fig. 
24) permits operation of the fire extinguisher from outside the vehicle. 

51. Portable Fire Extinguishers 

a. A 4-pound portable hand-operated extinguisher is strapped in a 
vertical position on the center post between the driver and assistant 
driver (fig. 23) . 

h. Because the pressure of carbon dioxide increases with increasing 
outside temperature, the fire extinguishers are equipped with safety 
valves which open when pressure increases beyond safe limits. 

Section V. OPERATION UNDER UNUSUAL CONDITIONS 

52. General 

a. In addition to the operating procedures described in section III 
above for usual conditions, special instructions of a technical nature 
for operating and servicing this vehicle under imusual conditions are 
contained or referred to herein. In addition to the normal preventive 
maintenance service (ch. 3, sec. Ill) special care in cleaning and 
lubrication must be observed where extremes of temperature, humid- 
ity, and terrain conditions are present or anticipated. Proper clean- 
ing, lubrication, and storage and handling of fuels and lubricants not 
only insure proper operation and functioning, but also guard against 
excessive wear of the working parts and deterioration of the materiel. 

&. TM 21-301 contains very important instructions on driver selec- 
tion, training, and supervision and TM 21-306 prescribes special 
driving instructions for operating full-track and tank-like vehicles 
under unusual conditions. 

Caution: It is imperative that the approved practices and precau- 
tions be followed. A detailed study of these TM's is essential for use 
of this materiel under unusual conditions. 

c. Refer to paragraph 64 for lubrication under unusual conditions, 
to table II, paragraph 68 and table III, paragraph 69 for preventive 
maintenance checks, and to chapter 3, section XXVII for maintenance 
procedures. 

d. When chronic failure of materiel results frpm subjection to 
extreme conditions, report of the condition should be made on DA 
AGO Form 468 (par. 2). 
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Figure ZS. Portable fire extinguisher — installed. 




Figure 24. Fixed fire extinguisher controls. 
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53. Extreme Cold Weather Conditions 



a. General Problems. 

(1) Materiel scheduled for operation in extreme cold weather 
requires extensive preparation. Generally, extreme cold will 
cause lubricants to thicken or congeal, freeze batteries or pre- 
vent them from furnishing sufficient current for cold-weather 
starting, crack insulation and cause electrical short circuits, 
prevent fuels from vaporizing and properly combining with 
air to form a combustible mixture for starting,' and will cause 
the various construction materials to become hard, brittle, and 
easily damaged or broken. 

(2) The cooling system should be prepared and protected for 
temperatures below -F 32° F. in accordance with instructions 
given in TM 9-2855 on draining and cleaning the system and 
the selection, application, and checking of antifreeze com- 
pounds to suit the anticipated conditions. 

(3) That manual also describes the metliod of connecting specific 
gravity readings for batteries exposed to extreme cold. 

(4) Armament scheduled for extreme-cold operation should be 
checked for proper lubrication. Fire control and sighting 
instruments should not be transferred suddenly from cold to 
warm temperatures or vice versa. Condensation induced by 
this action may cause, clouding of optics and rusting of 
internal parts. Strains may be set up in parts. 

(5) For description of operations in extreme cold, refer to FM 
70-15 and TM 9-2855, and TB ORD 198. 

Caution: It is imperative that the approved practices and 
precautions be followed. TM 9-2855 contains general infor- 
mation which is specifically applicable to this vehicle as well 
as all other vehicles. It must be considered an essential part 
of this manual, not merely an explanatory supplement to it. 
6. WiNTERizATioN Equipsient. Special equipment is provided for 
the vehicle when protection against extreme cold weather (0 to 
—65° F.) is required. This equipment is issued as specific kits. Each 
kit contains a technical bulletin which provides information on descrip- 
tion, installation instructions, and methods of use. TM 9-2855 con- 
tains general information on winterization equipment and processing. 

c. FrrELS, Lubricants, and Antifreeze Compounds (Storage, 
Handling, and Use). 

(1) The operation of equipment at arctic temperatures will 
depend to a great extent upon the condition of the fuels and 
lubricants used in the equipment. 

(2) The manner in which the fuels and lubricants are stored, 
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handled, and used greatly affects the service the fuels and 
lubricants Avill give. 

(3) In arctic operations, contamination with moisture is the 
source of many difficulties. Moisture can be the result of 
snow getting into the product, condensation due to "breath- 
ing" of a partially filled container, or moisture condensed 
from warin air in a paitially filled container when a product 
is brought outdoors from room temperatures. Other im- 
purities will also contaminate fuels and lubricants so that 
their usefulness is impaired. 

(4) Immediate effects of careless handling of fuels and lubricants 
are not always apparent, but any deviation from proper 
handling of these products is likely to bring trouble at the 
least expected time. Instances of careless storage and han- 
dling include storing fuels or lubricants in unsealed or open 
containers, resulting in condensation of atmospheric mois- 
ture ; neglect to filter stored fuel prior to pouring into vehicle 
tank, resulting in frozen fuel lines; adding water to arctic 
antifreeze compound, in spite of the fact that this material 
is intended for use in full strength throughout its range of 
use. 

(5) Refer to TM 9-2865 for detailed instructions. 

54. Extreme Cold Weather Operation 

a. General. 

(1) The driver and crew members must always be on the alert 
for indications of the effect of cold weather on the vehicle. 

(2) The driver and crew members must be very cautious when 
placing the vehicle in motion after a shutdown. Congealed 
lubricants may cause failure of parts. 

(3) Refer to TM 21-306 for special instructions on driving 
hazards in snow, ice, and unusual terrain encountered under 
extreme-cold conditions. 

h. Starting the Engine. 

( 1 ) Before starting, see that everything is in readiness so that the 
engine will start on the first trial. Try to avoid having the 
engines fire a few times and then stop. 

(2) Before cranking the engines, depress the accelerator pedal 
about one-quarter of the total travel and release. This will set 
the automatic choke correctly. No further choking is possible 
or necessary. 

Caution: Do not pump or depress the accelerator pedal 
swiftly to the floor before cranking. This will force raw gas- 
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oline into the cylinders, causing flooding, decreasing oil film 
in the cylinders, and will hinder starting. 

(3) After the engines have been started, set the hand throttle and 
allow the engines to run at 800 to 900 rpm for 4 or 5 minutes 
to warm up the oil before depressing the throttle further. 
This should be done with transmission lever in "NEUTRAL." 

(4) One engine may be started with the other (par. 44), if bat- 
tery capacity is low (par. 127). 

c. Operating the Vehicle. 

(1) After the engines have been started and the engine oil is 
warmed (Z»(4) above), shift the selector lever to "DE" and 
allow the engines to idle for several minutes more to warm 
up the oil in the transmissions. 

¥o<e. Do not move vehicle until engine has reached normal operating 
temperature of 160° to 210° F. 

Do not drive the vehicle over 5 mph for at least 10 minutes 
after starting so that the oil in the transfer unit and differen- 
tial will be warmed up before a higher speed is attempted. 
Be especially careful when first placing vehicle in motion, as 
congealed or thickened lubricant places added strain on driv- 
ing mechanisms and failure may result. 

(2) In extreme cold weather, gear clash will occur when shifting 
the transfer unit into "REVEESE" before the lubricant has 
warmed up sufficiently. If the vehicle is to be reversed imme- 
diately after making a cold start, shift the transfer case into 
"REVEESE" before starting engine. When it is necessary 
to shift into reverse from a forward speed position, the clash 
can be minimized in the following manner : 

(a) Bring the vehicle to a complete stop. 
(5) Depress the neutral pedal. 

(c) Move lever into "REVERSE" position as rapidly as pos- 
sible. 

d. At Halt or Parking. 

(1) When halted for short shutdown periods the vehicle should 
be parked in a sheltered spot out of the wind. For long shut- 
down periods, if high dry ground is not available, effort 
should be made to prepare a footing of planks or brush. 
Chock in place if necessary. 

(2) Wlien px'eparing a vehicle for shutdown period, place control 
levers in the neutral position to prevent them from possible 
freezing in an engaged position. Freezing may occur when 
water is present due to condensation. 

(3) Clean all parts of the vehicle of snow, ice, and mud as soon as 
possible after operation. Refer to table II, paragraph 68 for 
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detailed after-operation procedures. Be sure to protect all 
metal parts against entrance of loose, drifting snow during 
the halt. Snow flurries penetrating the engine compartment 
may enter the crankcase filler vent, etc. Cover and shield 
the vehicle but keep the ends of the canvas paulins off the 
ground to prevent them from freezing to the ground. 

(4) If no power plant heating device is present, the battery should 
be removed and stored in a warm place. 

(5) Refuel immediately in order to reduce condensation in the 
fuel tanks. Prior to refueling, open fuel tank drains and 
drain off any water collection. 

(6) When the vehicle is equipped with a power plant heater as 
provided by the arctic winterization kit, start the heater and 
check to be sure that it is operating effectively. This heater 
should avoid the necessity of removing the battery to warm 
storage, and is designed to operate unattended during over- 
night stops. Instructions for operation of winterization 
equipment will be found in pamphlet packed with the kit. 

Note. This lieater is used only while the vehicle is halted. 

(7) The use of any fluids (water, antifreeze compound, or am- 
mudamp ) in ammunition box cans has been discontinued. All 
ammudamp cans will be completely drained of ammudamp 
fluid. Where the ammunition racks can be removed easily, 
remove the rack, unscrew the filler and drain plugs from the 
cans, and pour out the fluid. In other locations where it may 
be impracticable to remove the racks, siphon the fluid from 
the cans by use of a suction type oil gun fitted with three 
nipples, straight tee, and rubber hose. Bring the free end 
of the rubber hose to the ammunition can, remove the filler 
and drain plug, and insert the hose to the lowest portion of 
the can. To start the fluid flowing, hold a finger tightly over 
the outlet nipple, pull the suction gun handle completely out, 
and then release the finger from the nipple. After all the 
fluid has been drained, thoroughly dry the ammunition boxes 
and ammudamp cans. After the cans have dried, replace the 
filler and drain plugs. Discard the ammudamp fluid drained 
from the cans. Remove from the ammunition boxes those 
ammudamp cans that have deteriorated to such an extent that 
they are no longer suitable for use as separators or barriers 
for the ammunition. Cut and shape well seasoned wooden 
blocks (procure wood locally) to the shape of the ammudamp 
cans that were removed. Fit the blocks into position in the 
ammunition boxes. Treat the wooden blocks with synthetic 
wood filler and apply two coats of paint before use. Paint 
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filler and drain plugs black to indicate that the ammudamp 
cans have been drained of all fluid. 
e. Armament and Sighting and Fibe control Matekiel. For in- 
formation on extreme cold weather, refer to TB ORD 193. 

55. Extreme Hot Weather Operation 

a. General. Continuous operation of the vehicle at high speeds or 
long hard pulls in lower gear positions on steep grades or in soft ter- 
rain may cause the vehicle to register overheating. Avoid the con- 
tinuous use of low gear ratios whenever possible. Continuously watch 
the temperature and halt the vehicle for a cooling-off period whenever 
necessary and tactical situation permits. Keep ventilating blower on 
during operation of vehicle. Make frequent inspections and servicing 
of cooling unit, oil filter, and air cleaner. If the engine oil tempera- 
ture or transmission high oil temperature warning signal lights come 
on, look for dust, insects, or any other obstruction in radiator cores 
and remove. 

&. At Halt or Parking. 

(1) When practicable, park the vehicle under cover to protect it 
from sun, sand, and dust. 

(2) Cover inactive vehicles with paulins if no other suitable shel- 
ter is available. Where entire vehicle cannot be covered, 
protect the engine compartment against entry of sand or 
dust. 

(3) Vehicles inactive for long periods in hot humid weather are 
subjected to rapid rusting and accumulation of fungi growth. 
Remove and store batteries in a cool place. Make frequent 
inspections and clean and lubricate to prevent excessive de- 
terioration. 

G. Sighting and Fire Conteol Materiel. This materiel should be 
shielded as much as possible from the direct rays of the sun. 

56. Operation on Unusual Terrain 

a. Mud. Select transmission low range to move vehicle steadily 
without digging in. When a convoy of vehicles is operating over soft 
ground in territory where circumstances permit, it is desirable to oper- 
ate the vehicle so that the tracks overlap the trail of the preceding 
vehicle to avoid rutting. If the vehicle becomes mired, arrange to be 
towed out of the mud instead of digging in. When a drop to below 
freezing temperature is anticipated, make sure that the vehicle is 
parked on solid ground or footing to prevent the tracks from being 
frozen in the mud, and that accumulations of mud have been removed 
from track and wheel contacting surfaces. 
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h. Snow. It may be possible for the vehicle to ride heavily crusted 
snow with occasional breakthrough. To climb back onto the crust, 
reduce engine speed and shift into transmission low range to achieve 
very low track speed for forward movement without slippage. Avoid 
grades. Where grades must be taken, drive as nearly straight up and 
down as possible to equalize track load. Avoid sharp turns. For soft 
or fine snow, select the transmission low range shift position which 
gives good traction. 

c. Ice. Skidding is the general hazard encountered on ice. Select 
the proper gear ratio to move the vehicle steadily, without imposing 
undue strain on engine. When skidding occurs, decelerate the engine 
and proceed with caution. 

d. Sand. The main objective when driving in sand is to avoid 
spinning the tracks. Reduce speed and use a gear low enough to move 
the vehicle steadily. Do not allow the engine to labor. 

57. Fording Operation 

a. General. In fording, vehicles may be subjected to water varying 
in depth from only a few inches to depths sufficient to completely 
submerge the vehicle. Factors to be considered are spray-splashing 
precautions, normal fording capabilities, deep-water fording using 
fording kits, and accidental complete submersion. Optical instru- 
ments should not be submerged, except those periscopes used for 
driving. 

&. NoHMAL Fording. Fording of bodies of water up to maximum 

vehicle fording depth of 40 inches is based on the standard vehicle 
with special protection provided for critical units, but without deep- 
water fording kit. Observe the following precautions : 

(1) ' Do not exceed the known fording limits of the vehicle. 

(2) The engine must be operating at maximum efficiency before 
attempting to ford. Make sure that battery cell vent caps 
are snug. 

(3) Shift transmission into low range. Speed up engine to over- 
come the possibility of a "stall" when the cold water chills 
the engine. Enter the water slowly. Should the engine stall 
while submerged, it may be started in the usual manner. 

(4) All normal fording should be at speeds of 3 to 4 miles per 
hour to avoid forming a "bow wave." 

(5) If accidental complete submersion occurs, the vehicle will be 
salvaged, temporary preservation applied as outlined in para- 
graph 213 and then sent to the ordnance maintenance unit as 
soon as possible for necessary permanent maintenance. 

c. Deep- Water Fording. Refer to TM 9-2853 for general infor- 
mation, descriptions, and methods of use of deep-water fording kits, 
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and for general procedure for the operation of vehicles so equipped. 

d, AiTEK-FoKDiNG Operation. Open aU drain holes in body. Also, 
at the earliest opportunity check the engine oil level and check for 
presence of water in the crankcase. Heat generated by driving will 
evaporate or force out most water which has entered at various points. 
Befer to paragraph 213 for maintenance operations after fording. 
Optical instruments that have been wetted should be quickly wiped 
dry and examined for indication of leakage into the instrument. Such 
instruments should be turned in for reconditioning at the first oppor- 
tunity. 
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CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 



Section I. PARTS, SPECIAL TOOLS, AND EQUIPMENT FOR 
ORGANIZATIONAL MAINTENANCE 

58. General 

Tools, equipment, and spare parts are issued to the using organiza- 
tion for maintaining the materiel. Tools and equipment should not 
be used for purposes other than prescribed and, when not in use, should 
be properly stored in the bag provided for them. 

59. Parts 

Spare parts are supplied to the using organization for replacement 
of those parts most likely to become worn, broken, or otherwise un- 
serviceable, providing such operations are within the scope of organi- 
zation maintenance functions. Spare parts, tool, and equipment 
supplied for the light tank M24: are listed in Department of the Army 
Supply Catalog OKD 7 SNL G-200, which is the authority for 
requisitioning replacements. 

60. Common Tools and Equipment 

Standard and commonly used tools and equipment having general 
application to this materiel are listed in the OKD 7 catalog and by 
T/A and T/O&E. 

61. Special Tools and Equipment 

Certain tools and equipment specially designed for organizational 
maintenance, repair, and general use with the materiel are listed in 
table I for information only. This list is not to be used for requisition- 
ing replacements. 
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Section II. LUBRICATION AND PAINTING 



62. Lubrication Order 

Lubrication Order LO 9-729 (figs. 27 and 28) prescribes cleaning 
and lubricating procedures as to locations, intervals, and proper ma- 
terials for this vehicle. This order is issued with each vehicle and is 
to be carried with it at all times. In the event the vehicle is received 
without a copy, the using organization shall immediately requisition 
one. See SR 310-20-4. Lubrication which is to be performed by 
ordnance maintenance personnel is listed in the NOTES on the lubri- 
cation order. 

63. General Lubrication Instructions 

a. Usual Conditions. Service intervals specified on the lubrication 
order are for normal operation and where moderate temperature, hu- 
midity, and atmospheric conditions prevail. 

i. Lubrication Equipment. Each vehicle is supplied with lubri- 
cation equipment adequate for its maintenance. This equipment will 
be cleaned both before and after use. Lubricating guns will be oper- 
ated carefully and in such a maimer as to insure a proper distribution 
of the lubricant. 

c. Points op Application. 

(1) Lubricating fittings, grease cups, oilers, and oilholes are 
shown in figures 29 through 34, and are referenced to the lu- 
brication order. Wipe these devices and the surrounding 
surfaces clean before lubricant is applied. 

(2) A %-inch red circle should be painted around each lubri- 
cating fitting and each oilhole. 

d. Reports and Eeoords. 

(1) Report unsatisfactory performance of materiel or defects 
in the, application or effect of prescribed petroleum fuels, lu- 
bricants, and preserving materials, using DA AGO Form 468, 
Unsatisfactory Equipment Report. 

(2) Maintain a record of lubrication of the vehicle on DA AGO 
Form 462, Work Sheet for Full-Track and Tank-Like 
Wheeled Vehicles. 

(3) Maintain a record of changes in grade of lubricant and recoil 
oil for the weapon in 00 Form 5825, Artillery Gun Book. 

64. Lubrication Under Unusual Conditions 

a. Unusual Conditions. Reduce service intervals specified on the 
lubrication order to compensate for abnormal operation and extreme 
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conditions, such as high or low temperature (refer also to TM 9-2855) , 
prolonged periods of high-speed operation, continued operation in 
sand or dust, immersion in water, or exposure to moisture, any one of 
which may quickly destroy the protective qualities of the lubricant. 
Intervals may be extended during inactive periods. Refer to TM 
9-2855 for lubrication for continued operation below 0° F. 

1). Changing Geade of Lubricants. Lubricants are prescribed in 
"KEY" in accordance with four temperature ranges: above 32° F., 
from 32° to 0° F., from 0° to -40° F., and below -40° F. Change 
the grade of lubricants whenever weather forecast data indicate that 
air temperatures will be consistently in the next higher or lower tem- 
perature range or when sluggish starting caused by lubricant thicken- 
ing occurs. Intervals may be extended during inactive periods com- 
mensurate with adequate preservation. 

65. Painting 

Instructions for the preparation of the materiel for painting, meth- 
ods of painting, and materials to be used are contained in TM 9-2851. 
Instructions for camouflage painting are contained in FM 5-20B. 

Section III. PREVENTIVE MAINTENANCE SERVICES 

66. General Information 

a. Responsibility and Intervals. Preventive maintenance services 

are the responsibility of the using organization. These services consist 
generally of before-operation, during-operation, at-the-halt, after-op- 
eration, and weekly services performed by the driver or crew and the 
scheduled services to be performed at designated intervals by organi- 
zation mechanics of maintenance crews. Intervals are based on normal 
operations. Reduce intervals for abnormal or severe conditions. In- 
tervals during inactive periods maj' be extended accordingly. 

1). Definition of Terms. The general inspection of each item ap- 
plies also to any supporting member or connection and is generally a 
check to see whether the item is in good condition, correctly assembled, 
secure, or excessively worn. 

(1) Inspection for "good condition" is usually an external visual 
inspection to determine Avhether the unit is damaged beyond 
safe or serviceable limits. The term "good condition" is ex- 
plained further by the following : not bent or twisted, not 
chafed or burred, not broken or cracked, not bare or frayed, 
not dented or collapsed, not torn or cut, not deteriorated. 

(2) The inspection of a unit to see that it is "correctly assem- 
bled" is usually an external visual inspection to see whether 
it is in its normal assembled position in the tank. 
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(3) Inspection of a unit to determine if it is "secure" is usually 
an external visual examination or a check by hand, wrench, 
or a pry-bar for looseness. Such an inspection must include 
any brackets, lock washers, lock nuts, locking wires, or cotter 
pins used. 

(4) By "excessively worn" is meant worn beyond serviceable lim- 
its or to a point likely to result in failure if the unit is not 
replaced before the next scheduled inspection. 

67. Cleaning 

a. General. Any special cleaning instructions for specific mecha- 
nisms or parts are contained in the pertinent section. General instruc- 
tions are as follows : 

(1) Use drj'-cleaning solvent or volatile mineral spirits paint 
thimier to clean or wash grease or oil from all parts of the 
tank. Eef er to I'M 9-313 for cleaning instructions pertaining 
to armament and sighting instruments. 

(2) A solution of one part grease-cleaning compound to four 
parts of dry-cleaning solvent or volatile mineral spirits paint 
thinner may be used for dissolving grease and oil from engine 
blocks, chassis, and other parts. After cleaning, use cold 
water to rinse off any solution which remains. 

(3) After the parts are cleaned, rinse and dry them thoroughly. 
Apply a light grade of oil to all steel parts having a polished 
surface to prevent rust. 

(4) Before installing new parts, remove any preservative ma- 
terials, such as rust-preventive compound, protective grease, 
etc. ; prepare parts as required (oil seals, etc.) ; and for those 
parts requiring lubrication, apply the lubricant prescribed in 
the lubi'ication order. 

&. General, Precautions in Cleaning. 

(1) Dry-cleaning solvent and volatile mineral spirits paint 
thinner are inflammable and should not be used near an open 
flame. Fire extinguishers should be provided when these 
materials are used. Use only in well- ventilated places. 

(2) These cleaners evajiorate quickly and have a drying effect 
on the skin. If used without gloves, they may cause cracks 
in the skin and, in the case of some individuals, a mild 
irritation or inflammation. 

(3) Avoid getting petroleum products, such as dry-cleaning 
solvent, volatile mineral spirits paint thinner, engine fuels, 
or lubricants on rubber parts as they will deteriorate the 
rubber. 

(4) The use of Diesel fuel oil, gasoline, or benzene (benzol) for 
cleaning is prohibited. 
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Figure SO. Localized lubrication points (points 8 through H). 
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RAPD 355046. 

Figure SI. localised lubrication points (points 15 through 21). 
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RAPD 331342G, 
Fiyure 32. Localized lubrication points {points 22 through 27). 
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Figure 33. Looalieed lubrication points {points 28 through 34) . 
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68. Preventive Maintenance by Driver or Operator 

a. Purpose. To insure mechanical efficiency, it is necessary that 
the tank be systematically inspected at intervals each day it is operated 
and also weekly, so defects may be discovered and corrected before 
they result in serious damage or failure. Certain scheduled main- 
tenance services will be performed at these designated intervals. Any 
defects or unsatisfactory operating characteristics beyond the scope 
of the driver or operator to correct must be reported at the earliest op- 
portunity to the designated individual in authority. The services 
set forth in this paragraph are those performed by the driver, or 
operator before-operation, during-operation, at-the-halt, after-opera- 
tion, and weekly. 

h. Services. Driver and crew preventive maintenance services are 
listed in table II. Every organization must thoroughly school its 
personnel in performing the maintenance procedures for this tank 
as set forth in this manual. 

Table II. Driver's or Operator's Preventive Maintenance Services 



Frocedure 



USUAL CONDITIONS 

Caution: Place all tags describing condition of tank 

in the driver's compartirent in a conspicuous 

location so that they will not be overlooked (fig. 7). 
Fuel, oil, water. Check the amount of fuel in the tanks 

and inspect for indications of leaks. 
Check spare containers for contents. Add fuel if 

necessary (fig. 36). 
Check the engine and transmission oil levels and add 

oil if necessary (fig. 46, par. 151). 
Check the radiator. If water is added in cold weather, 

test solution with a hydrometei to determine if there 

is sufficient antifreeze (fig. 36, par. 118). 
Tracks. Visually inspect tracks, idler wheels, and 

track drive sprockets for damage that may have 

developed since last operation (fig. 130, par. 171). 
Check track adjustment. Solid tires must be kept 

free of acids, oil and grease (fig. 131, par. 171). 
Tighten all wedge bolts securely. Inspect track links 

connections and wedges (par. 172). 
Springs and suspensions. Look at springs, suspensions, 

and shock absorbers, to see if they have been 

damaged (fig. 130 or 139, par. 69). 



Intervals 



Before- 
operation 


0.2 

= a 


3rt 


After- 
operation 


Weekly 


X 




X 


X 


X 


X 




X 


X 


X 


X 








X 










X 






X 


X 


X 
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Table II. Driver's or Operator's Preventive Maintenance Services — Continueci 



Intervals 



^ ft 
0 ° 



X 



X 

X 
X 



X 
X 



X 



X 



X 



X 



X 



X 



X 



X 



X 
X 

X 



X 

X 
X 
X 

X 
X 



X 

X 

X 
X 
X 
X 



Procedure 



USUAL CONDITIONS— Continued 

Leaks, general. Look under tank and in engine com- 
partment for any indication of fuel, engine-oil, water, 
or brake-fluid leaks (fig. 36) . 

Vehicle equipment. Visually inspect fire extinguishers 
(fig. 5, par. 201). 

See that fire extinguishers are charged. Note seals 
(figs. 23, 24, par. 201). 

Operate lights, horn (if tactical situation permits), and 
windshield wipers. Visually inspect reflectors, vision 
devices, etc. (fig. 7). 

Visually inspect body or hull, armor, towing connec- 
tions, traveling locks, doors, paulins, camouflage 
nets, tools, etc. Clean as required (fig. 2, pars. 58, 
61). 

Check for any tampering or damage that may have 
occurred since last inspection (figs. 1 and 2). 

Instruments. Observe for normal reading during warm- 
up and during operation of tank (fig. 6, par. 8). 

General operation. Be alert for any unusual noises or 
improper operation of steering, clutch, brakes, or 
gear shifting. Investigate at next halt. Pull back 
on both steering levers and note whetJier both meet 
firm resistance at approximately 6 notches of lever 
travel. Stop tlie engine immediately if any warning 
signal lights come on (if tactical situation permits) 
and investigate cause (fig. 7). 

Armamem. Refer to TM 9-313. . 

Fuel filters. Check all fuel filters for leaks (figs. 66 and 
75). 

Remove the drain plug or sediment bowl and remove all 
water and sediment from the filter (figs. 73, 75, par. 
112). 

Lubrication. Lubricate daily and weekly, items speci- 
fied on lubrication orders (figs. 27, 28, par. 62). 

Clean. Clean glass, vision devices, and inside of tank. 
Wipe off exterior of tank (figs. 3, 16, par. 67). 

Wash tank, clean engine, and engine compartment 
(figs. 36 and 46). 

Batteries. Clean, check water level, and inspect 
terminals for tightness and coating of grease (figs. 
90, 91, par. 127). 
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Tahle II. Driver's 



or Operator's Preventive Maintenance Services — Continued 



a -2 



X 

X 
X 

X 



X 



X 



X 



X 



X 
X 



X 
X 



X 



X 



X 

X 
X 



X 



X 



Procedure 



USUAL CONDITIONS— Continued 

Assemblies and belts. Inspect assemblies such as 
carburetor, generator, heater, ventilator, compres- 
sor, starter, and water pump, for looseness of 
mountings or connection. Press drive belts to 
determine if tension is correct (figs. 35, 37, par. 88). 

Electrical wiring. Inspect visually all accessible 
electrical wiring, conduits, and shielding. 

Towing connections. Inspect towing shackles and 
pintle hook. Clean and lubricate as required. 
Make sure that latching mechanism closes completely 
and securely (fig. 2). 

Publications. Check to see that TM 9-313, TM 9-729, 
and ORD 7 SNL G-200 are on hand and in good 
order. 

UNUSUAL CONDITIONS 
Bxlreme Cold 

Cooling and fuel systems. Refuel and add denatured 
alcohol as required. 

Drain fuel tank and clean sump to remove condensa- 
tion and sludge; refuel tank. 

Check level. Check specific gravity of radiator cool- 
ant, using ethylene glycol and/or water if needed. 

Note. If using arctic antifreeze compound, nialse a warning tag and 
place it on or near the radiator filler neck. The tag should read: This 
cooling system is filled with arctic antifreeze compound. Caution: 
Do not add water or any other type of antifreeze. 

Lubricants. Check and, if necessar.y, change lubri- 
cants and special oils to conform with the LO. 

Check gear cases for collections of sludge and water 
clean out if necessary and refill. 

iVote. It is necessary to have lubricant warm and fluid for draining 
and refilling. 

Control levers. Position levers in neutral position. 
Batteries. Check for proper charge and electrolyte 
level. 

Remove battery and store in warm place, if vehicle 
is not equipped with power plant heater. 

Clean. Clean snow, ice, and mud from all parts of 
vehicle. 
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TaMe II. Driver's or Operator's Preventive Maintenance Services — Continued 



Intervals 




Before \ 
operation i 


During - 
operation 


At-the-halt 


After- 
operation 


Weekly 


Procedure 












UNUSUAL CONDITIONS— Continued 
Extreme Cold — ■Continued 


X 










Brakes. Check for frozen brake shoes. 


X 








Operating characteristics. Check for the feel of stiffness 
of lubricant in the final drives and suspension com- 
ponents. This will be indicated by unusual power 
demand when putting vehicle in motion. Listen for 
signs of malfunctions and Inspect immediately to 
determine causes. 

TXT' * I • • 1 1- 1 11 ■ J_ ' J.* 

Wtmertzatwn eqmpment. Check all w^mtenzation 
equipment for secure installation and proper func- 
tioning. 

Extreme Heat 










X 
X 





X 


— 


X 
X 


Cooling and fuel systems. Check air cleaner, fuel and 
oil filters, and radiator fins and clean as often as 
necessary to keep them in good condition. 

Batteries. Check electrolyte level. 

Check for proper charge. 

General operation. Investigate when engine tempera- 
tures are consistently over 210° F. 
Ventilating blower. Check for proper operation. 

Unusual Terrain, 




X 




X 


X 





X 




X 


A 






X 


A 


Lutjrication. Check for fouled lubricants and lubricate 

as necessary. 

Cooling and fuel systems. Check air cleaner, fuel and oil 
filters, grilles and radiator fins to keep them in good 
condition. 

WARNING: Under extremely dusty conditions 
or blowing sand, it will be necessary to service 
the air cleaner several times daily during operation to 
prevent entry of dust or sand into the engine. Fail- 
ure to do this may wear out engine parts in a short 
time. 

Fording Operations 








X 










Fording limits. Check fording depth (par. 57). 
Battery. Check vent caps for tightness. 
Check for seepage of water into battery. Check charge 
and add electrolyte and charge as needed. 


X 














X 
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TaWe II. Driver's or Operator's Preventive Maintenance Services — Continued 



Intervals 



X 



= a 



X 
X 
X 

X 

X 
X 
X 



Procedure 



UNUSUAL CONDITIONS— Continued 
Fording Operations — Continued 



Open drain valves to remove accumulated 

If fording salt 



Drain hull. 
water. 

Clean. Remove water and sludge. 

water, wash with fresh water. 

Enqine and transmission. Check for evidence of water 
or grit and replace oil if necessary. Drain accumula- 
tion of water and sludge from fuel tank. 

Lubrication. Lubricate as specified in paragraph 64. 

Leaks, general. Check for entry of water into hull or 
engine compartment. 

Clean. Check for tightness of vent caps on batteries. 

Clieck for seepage of water into batteries. 

Lubrication. See LO 9-729 and paragraph 57 for after- 
fording cleaning and lubrication instructions. 



69. Preventive Maintenance by Organizational Maintenance 
Mechanics 

a. Intervals. The indicated frequency of the prescribed preven- 
tive maititeiiancc services is considei-ed a minimum requirement for 
normal operation of vehicle. Under unusual operating conditions, 
such as extreme temperatures, dust or sand, or extremely wet terrain, 
it may be necessary to perform certain maintenance services more 
frequently. 

b. Driver or Operator Participation. The drivers or operators 

should accompany their vehicles and assist the mechanics while 
periodic organizational preventive maintenance services are per- 
formed. Ordinarily, the driver should present the vehicle for a sched- 
uled preventive maintenance service in a reasonably clean condition. 

0. Special Services. These are indicated by the item numbers in 
the columns which show the interval at which the services are to be 
performed and show that the parts or assemblies are to receive certain 
mandatory services. For example, an item number in one or both 
columns opposite a tighten procedure means that the actual tightening 
of the object must be performed. The special services are as follows : 
(1) Adjust. Make all necessary adjustments in accordance with 
the pertinent section of this manual, or other current direc- 
tives. 
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(2) Glean. Clean the unit as outlined in paragraph 67, to remove 
old lubricant, dirt, and other foreign material. 

(3) Special Ivhrication. This applies either to lubrication oper- 
ations that do not appear on the vehicle lubrication order or 
to items that do appear on such orders but which should be 
performed in connection with the maintenance operations if 
parts have to be disassembled for inspection or service. 

(4) Serve. This usually consists of performing special opera- 
tions, such as replenishing battery water, draining and refill- 
ing units with oil, and changing or cleaning the oil filter, air 
cleaner, or cartridges. 

(5) Tighten. All tightening operations should be performed 
with sufficient wrench torque (force on the wrench handle) to 
tighten the unit according to good mechanical practice. Use 
a torque-indicating wrench where specified. Do not over- 
tighten, as this may strip threads or cause distortion. Tight- 
ening will always be understood to include the correct in- 
stallation of lock washers, lock nuts, lock wire, or cotter pins. 

d. Special Conditions. When conditions make it difficult to per- 
form the complete preventive maintenance procedures at one time, 
they can sometimes be handled in sections, planning to complete all 
operations within the week if possible. All available time at halts 
and in bivouac areas must be utilized, if necessary, to assiu'e iluit 
maintenance operations are completed. When limited by the tactical 
situation, items with special service in the columns should be given 
first consideration. 

6. Work Sheet. The numbers of the preventive maintenance pro- 
cedures that follow are identical with those outlined on DA AGO 
Form 462, Woi-k Sheet for Full-Track and TaiikT.ike Wheeled Ve- 
hicles. Certain items on the work sheet that do not apply to this 
vehicle are not included in the procedures in this manual. In general, 
the sequence of items on the work sheet is followed in the manual 
procedures, but in some instances there is deviation for conservation 
of the mechanic's time and effort. 

/. Pkocedtjees. Table III lists the services to be performed by the 
organizational mechanic or maintenance crew at the designated inter- 
vals. Each page of table III has two columns at its left edge corre- 
sponding to quarterly and monthly maintenance respectively. Very 
often it will be found that a particular pi'ocedure does not apply to 
both scheduled maintenances. In order to determine which procedure 
to follow, look down the column corresponding to the maintenance 
procedure and wherever an item number appears, perform the oper- 
ations indicated opposite the number. 
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Table III. Organizational Mechanic or Maintenance Crew Preventive 
Maintenance Services 



Intervals 










Quar- 


Month- 




terly 


ly 








ROAD TEST 






Note. When the tactical situation does not permit a full road test, perform items 






2, 3, 5, 9, 12, 13, 14, and 15 which require little or no movement of the vehicle. When 






a read test is possible, it should bo for preferably 3 and not over 5 miles. 


1 


1 


Bef ore-Operation service. Perform the before-operation service 






outlined in paragraph 68. 


2 


2 


Instruments and gages. Observe readings of all instruments 



frequently during operation to see whether they are indicating 
properly. 



Oil pressure warning signal light. In case of lighting of oil pres- 
sure warning signal, vehicle should be stopped immediately and 
trouble corrected or reported to proper authority. 

Engine temperature gages. Engine temperature should rise 
gradually to normal range, 160° to 210° F. and gage should 
always indicate below 240° F. If gage indicates more than 
240° F. or if warning signal lights, stop vehicle until correction 
can be made. 

Ammeter. The ammeter will register zero or slight discharge 
( — ) with the engines idling or register zero or slight positive 
charge ( + ) with engines running at operating speeds. Any 
unusual drop or rise in reading for an extended period may in- 
dicate a dangerously low battery or a faulty generator regula- 
tor. 

Tachometers. Tachometers should indicate engine speed and 
accumulating revolutions without excessive noise or fluctuation. 

Speedometer and odometer. Speedometer should indicate vehicle 
speed. Odometer should register accumulating mileage 
without excessive noise or fluctuation. 

Warning lights. Transmission oil pressure warning lights should 
be off when engines are running faster than 450 rpm. Lights 
may flicker at slow idle speed. 

Windshield, windshield wipers, and siren. Inspect windshield 
assembly and wipers (when in use) to see that they are in good 
condition and secure and whether wiper blades move through 
their full stroke and contact surface evenly. Inspect siren (or 
horn) for good condition and secure mounting and, if tactical 
situation permits, test for operation and tone. 

Steering brakes. With vehicle stopped, pull back on steering 
brake levers simultaneously; if brakes are properly adjusted, 
levers should start to take hold at six notches of travel on 
ratchet. Accelerate vehicle to a moderate speed, release 
accelerator, apply both sterring brakes, and observe whether 
they stop the vehicle effectively. Apply steering brakes 
independently and see that they steer vehicle properly. Apply 
parking brake with vehicle on reasonable incline. It should 
hold vehicle eflfectively and locking device should hold levers 
in applied position. 
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Tabk III. Organizational Mechanic or Maintenance Crew Preventive 
Maintenance Services — Continued 



Intervals 



Month- 
ly 



Frocedore 



10 



11 



12 



13 



ROAD TEST— Continued 

Transmission {lever action, vibration, and noise). Operate vehicle 
through each speed range of transmission. Observe whether 
selector lever operates properly and whether there are any un- 
usual vibrations or noises in any speed range that might indi- 
cate damage, excessive wear, loose mountings, or improper 
operation. 

Engine (idle, acceleration, power, noise, smoke, and oil consumption) : 
Idle. With the vehicle stopped, observe if engines run smoothly 
at normal idling speed (450 rpm). Throughout road test, ob- 
serve if there is any tendency for engines to stall when acceler- 
ator is released and hand throttle is closed. 
Acceleration, power, vibration, and noise. Test engines for normal 
acceleration and pulling power in each speed. While testing in 
driving range, accelerate from low speed to top speed and listen 
for unusual engine noise, knock, whine, or vibration that might 
indicate loose, damaged, excessively worn, or inadequately 
lubricated engine parts or accessories or loose mountings or 
drive belts. 

Smoke. During operation, observe if there is excessive smoke 
from exhaust. 

Oil consumption. Upon completion of road test, a check should 
be made to determine whether one or both engines have been 
consuming an excessive amount of oil. 

Unusual noises (propeller shafts and universal joints, differential 
and final drives, sprockets, wheels, support rollers, and tracks). 
During road test, listen for any unusual noise from these units, 
indicating damaged, defective or loose parts, or inadequate 
lubrication. 

Temperatures {transmission, transfer unit, differential, and final 
drives, hubs, sprockets, wheels, and support rollers) . After operat- 
ing, remove bottom inspection plate and examine transmissions 
for excessive heat. Check by hand-feel for any abnormal 
temperature in transfer unit, differential and final drives, hubs 
of sprockets, wheels, and support rollers. 

Naie. If position on grade is selected for tbis check, time will be saved in per- 
forming item 12. 

Gun elevating and traversing mechanism. Place vehicle in a posi- 
tion where it will be tilted (sidewise) about 10°. Traverse 
turret through its full 360° range, by both hand and power 
controls, checking for indication of binding. WitJi gun pointed 
forward, elevate it through its entire range with hand controls; 
chpck for binding, excessive lash, or erratic action. 

Leaks. Look in engine compartment and also beneath vehicle, 
for indications of fuel, oil, or coolant leaks. 



Table III. Organizational Mechanic or Maintenance Crew Preventive 
Maintenance Services — Continued 



Intervals 



Month- 
ly 



Procedure 



14 



15 



16 



17 
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ROAD TEST— Continued 

Noise and vibrations (engine mountings, accessories, and drives). 
While accelerating and decelerating the engines, listen . for 
unusual noises in the engines, accessories, or accessory drivers 
paying particular attention to fan and generator drives. Notice 
whether there is any excessive vibration that might indicate 
loose engine mountings. 

Track tension after final road test. Inspect for satisfactory track 
tension after final road test (par. 171). 

MAINTENANCE OPERATIONS 

Engine vacuum and fuel pump test: 

Vacuum test. With the engine running at normal idling speed 
^450 rpm^ and the engine oon)partment door open, attach 
vacuum gage to the intake manifold. The vacuum gage should 
read about 18-21 inches and the pointer should be steady. 
Accelerate the engine with full throttle momentarily. The 
gage indicator should drop to approximately 2 inches as the 
throttle is opened and recoil to at least 24 inches as the throttle 
is closed. Readings other than these should be reported to 
higher authority. 

Note. The above readings apply to sea level. There will be approximately a 
1-inch drop tor each 1,000 feet of altitude. 

Fuel pump test. Attach a fuel pump test gage in the carburetor 
inlet line and, with the engine running, the fuel pressure should 
not be less than 4}i psi. 

Note. The batteries must be fully charged, the wiring in good condition, and 
fuel tanks at least half full to perform this test satisfactorily. Cheek the fuel pump 
in each tank. 

Engine erankcase (leaks and level). Stop engine and open battery 
switch. Observe both crankcases for indications of oil leaks, 
and inspect bayonet gages for oil level. Add oil as necessary. 

If oil change is due or condition of oil warrants a change, drain 
and fill crankcases to proper level with specified oil. Refer to 
lubrication order, paragraph 62. 

Note: If oil is changed, do not start engines until new oil filter elements have 
been installed as in item 54. 

Engine oil filters. Inspect oU filters to see that they are in good 
condition, secure, and not leaking. Drain accumulated sedi- 
ment from filter bowl. 

Clean and serve. Remove oU filter elements, clean cases, and 
install new filter elements, using new gaskets and tightening 
covers securely. Refer to lubrication order, paragraph 62. 



941719—51- 



73 



Tabk III. Organizational Mechanic or Maintenance Crew Preventive 
Maintenance Services — Continued 



Intervals 



Quar- 
terly 



Month- 
ly 



Procedure 



18 



18 



19 



19 



20 

20 
21 

21 



20 




22 



22 



MAINTENANCE OPERATIONS— Continued 

Side armor (fenders, guards, paint and markings, shackles, and 
siren). Inspect these items to see that they are in good con- 
dition, that armor, fenders, dust shields (if so equipped), 
guards, shackles, and siren are secure and that towing shackles 
are not excessively worn. Observe condition of paint for rust 
or polished surfaces that may cause reflections, and (unless 
covered for tactical reasons) see that all vehicle markings are 
legible. 

Bottom {armor, escape door, inspection plates, and drain plugs). 
See that these items are in good condition and secure, that the 
bottom escape door hinges and latches operate properly and are 
adequately lubricated, and that bottom drain plugs are tight. 
Tighten all bottom inspection plates securely. Apply a few 
drops of oil to bottom escape door hinges and latches. 

Differential and final drives. Inspect housings for good condition 
and leakage; check lubricant level. See that all assembly and 
mounting bolts are secure. If change of lubricant is due or 
condition of oil warrants a change, drain and refill with specified 
oil at this time. Refer to lubrication order, paragraph 62. 

Tighten. Tighten all external assembly and mounting bolts 
securely. 

Tracks (shoes, pins, and bushings) . Inspect tracks to see that these 
items are in good condition, correctly assembled, secure, and 
not excessively worn. Tighten track screws. 

Note, Whenever the tracks are disconnected and removed from the sprockets, 
support rollers, and wheels or at each quarterly maintenance service, the related items 
22 and 25, marked on DA AGO Form No. 462 should bo inspected as described beiow 
in the asterisk-marked (*) procedures. On the regular monthly and quarterly mainte- 
nance services, the tracks shculd not be removed unless repairs are needed. 

Caution: Whenever tracks are removed for repair or replace- 
ment, do not install tracks until the services followed by the 
asterisk (*) in items 22 and 25 have been completed. 
Compensating wheels, arms, adjustment, and lock nuts. Inspect 
these items to see that they are in good condition, correctly 
assembled, and secure and that grease is not leaking excessively 
from wheel bearing seals. Be sure adjusting nuts and adjusting 
locks are secure. Tighten all assembly and mounting bolts and 
nuts securely. 

*iVo(c. In addition to the above, at each second quarterly maintenance .service 
or whenever the tracks are removed, check the compensating wheel hub bearings 
for looseness or end play. 

Spin the wheels and listen for unusual noise that might indi- 
cate a damaged, excessively worn, or inadequately lubri- 
cated bearing. 
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Tahk TII. Organizational Mechanic or Maintenance Crew Preventive 
Maintenance Services — Continued 



Intervals 



Quar- 
terly 



Month- 
ly 



Procedure 



23 



23 



23 
24 

24 

24 
25 



24 



25 



26 



26 



MAINTENANCE OPERATIONS— Continued 

Track wheel arms, shock absorbers, links, and brackets. Examine 
these items to see if they are in good condition, correctly 
assembled, securely mounted, and not excessively worn. 
Inspect shock absorbers for leaks. 

Caution: Shock absorbers should never be replaced merely 
because of external oil stains. As much as 6-8 ounces of oil 
can be lost before the operation of the shock absorber is affected. 
The most practical method of testing the shock absorber is by 
the temperature method. This test should be made immedi- 
ately after a run of not less than 5 miles of high-speed operation 
or 4 miles of cross-country operation. Feel the small part of 
the shock absorber and then the hull near the shock absorber 
and note the difference in temperature. If the hull and the 
shock absorber are the same temperature, the shock absorber 
is not operating and should be replaced. The difference in 
temperature should be clearly evident but the reserve cylinder 
(small part of shock absorber) does not need to be extremely 
hot to indicate a satisfactory unit. 

Tiyhlen. Draw up all suspension unit assembly or mounting nuts 
or screws securely. 

Wheels (tires and support rollers). Inspect wheels and rollers for 
good condition, correct assembly, and secure mounting. Pay 
particular attention to see that tire rubber has not separated 
from rim and that tires are not out, torn, or excessively worn. 
Inspect for excessive lubricant leaks from bearings. 

Tighten. Jack up track wheels and test bearings for looseness, 
roughness, and end play. Spin wheels and listen for any 
unusual noise. Tighten assembly and mounting bolts securely. 

Note. Whenever the tracks are removed, the above operation should be performed 
before the tracks are installed. 

Sprockets (hubs, teeth, and nuts). Inspect sprockets for good 
condition, correct assembly, and security of mounting bolts. 
Inspect sprocket teeth for excessive wear, and shaft flange 
gaskets or oil seals for excessive leaking of lubricant. If 

sprocket teeth are excessively worn, sprockets should be 
replaced or reversed (par. 168). Tighten assembly and 
mounting bolts securely. 

*Nole. In addition to the above, at each quarterly operation or whenever the 
track is disconnected and remcvcd from the sprocket, check the sprocket teeth for 
excessive wear, see that sprockets are well secured to hubs, and that the hub-to-final- 
drive bolts are secure. Check the sprocket hub bearings for looseness and end play. 

After performing the above, install the tracks and connect them 
securely (par. 172). 
Track tension. Adjust track to standard tension (par. 171). 
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33 
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27 



28 



30 



34 



Procedure 



MAINTENANCE OPERATIONS— Continued 

Top armor {turret, deck, paint and inrahings, grilles, doors, latches, 
and antenna mast). Inspect these, items to see that they are 
in good condition and secure. See that door hinges and latches 
opeiate properly, are not excessively worn, and aie adequately 
lubricated. Be sure grilles are not obstructed. Exaniine paint 
for rust spots or polished surfaces that may cause reflections 
and, unless covered for tactical reasons, see that vehicle mark- 
ings are legible. 

Caps and gaskets (fuel and radiator). Inspect to see that fuel 
tank and ladiator caps and gaskets are in good condition, 
secure, and not leaking. 

Engine removal (when required). Remove engines on quarterly 
maintenance seivice only if inspections made in items 9, 10, and 
13 and a check of oil consumption indicate a definite need. 

Clean. Clean exterior of engine and dry thoroughly, taking care 
to keep drj'-cleaning solvent away from electrical wiring, 
terminal boxes, and equipment. 

Note, In this and fohowiiii; services (items 32 through 60) the procedures should 
be followed as well as possible if engines are not removed from vehicle. 

Spark plugs (gaps and deposits). Remove and clean spark plugs 
(par. 106). Inspect insulators for cracks or breaks and elec- 
trodes for excessive burning. Replace unserviceable plugs with 
new or reconditioned plugs. Adjust electrodes of all plugs to 
be installed to 0.030 inch by bending ground electrodes. Be 
sure to install new gaskets; do not overtighten plugs. 

Note. Perform item 33 before installing plugs. Inspect the spark plug resistor- 
sapprcsors for scorching and cracks and be sure all connections are secure. 

Compression test (record). When spark plugs are removed for 
performance of item 32, test compression of each cylinder and 
record gage readings on DA AGO Form No 462. If there is 
more than 10 pounds variation between cylinders, report to 
designated authority. 

Generators and starters. Inspect generators and starters for good 
condition, security of mounting, and secure wiring connections. 

Remove. Remove commutator inspection covers and examine 
commutator for good condition. See that brushes are free in 
brush holders, clean, and not excessively worn, that brush con- 
nections are secure, and that wires are not broken or chafing. 

Clean. Clean commutator end of units by blowing out with com- 
pressed air. 

Tighten. Tighten mounting bolts securely. Inspect generator 
armature brush capacitors (condensers) to see that they are in 
good condition and securely connected. 
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36 



36 



36 



36 



36 
38 



39 



42 



38 



39 



42 



MAINTENANCE OPERATIONS— Continued 

Distributors. Inspect distributor bodies, ground strap, external 
attachments, and radio noise suppressors for good condition and 
secure mounting. Inspect distributor ventilating lines for 
proper installation and good condition. 

Cap, rotor, and points. Clean caps, rotors, and seals and inspect 
for good condition and correct assembly. Look for cracks or 
bums. Inspect breaker points for good condition, good aline- 
ment, and 0.015-inch gap. If the breaker-plate assemblies are 
unserviceably dirty, remove the distributor, clean in dry-clean- 
ing solvent, dry with compressed air, lubricate the parts for the 
monthly maintenance service, and install the distributors in 
correct position for timing (par. 102). When cleaning distribu- 
tors, remove wicks and lubrication cups, clean and dry while re- 
moved and install them only after the distributor assemblies are 
cleaned and blown dry with compressed air. If the breaker 
points are pitted, burned, or worn to an unserviceable condition, 
replace with a new set. If points are badly pitted, replace ca- 
pacitor (condenser) also. If points are slightly pitted or burned, 
dress with point file or No. 2/0 flint paper and blow off filings 
with compressed air. 

Shaft. Check shafts by hand-feel for looseness to determine 
whether the bushings are worn. 

Centrifugal advance. Test range of movement of centrifugal 
advance mechanism by rotating shaft and rotor by iingcr force. 
Observe whether shaft returns to original position without 
binding. 

Special lubrication. Lubricate cam surfaces, movable breaker-arm 
pin, camshaft, and the wick (par. 62). Take care to keep 
lubricant off the distributor points, not to apply more lubricant 
than is specified, and to wipe the cam clean before lubricating 
its surface. 

Adjust. Adjust breaker-point to 0.015 inch at wide open position. 
Ignition wiring and conduits. Inspect accessible ignition wiring 

and conduits for cleanliness, good condition, correct assembly, 

and secure mounting and see that they are not chafing against 

other engine parts. 
Coils. Inspect ignition coils and radio noise suppressor capacitors 

(condenser) to be sure they are clean and that all mountings 

and connections are secure. 
Breather caps and ventilators. Inspect engine crankcase ventilator 

air cleaner for good condition and correct assembly (par. 90). 

Clean oil bath air cleaner, fill with oil, and install securely. 

Refer to lubrication order, paragraph 62. 
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49 



51 



51 



49 



51 



MAINTENANCE OPERATIONS— Continued 

Air cleaners (carhuretors) . Disassemble, clean, fill with oil, and 
install carburetor air cleaners, following carefully the correct 
procedure outlined in paragraph 115 and on lubrication order, 

paragraph 62. 

Carburetors (automatic chokes, throttles, and linkage). Inspect 
these items to see if they are in good condition, correctly 
assembled, and securely installed; that carburetors do not 
leak; and that control linkage, automatic choke, and throttle 
shafts are not excessively worn. Inspect automatic chokes for 
closed position when engine is cool. See that throttle valves 
open fully when accelerator is fully depressed. 

Manifolds {intake and exhaust). Inspect accessible portions of 
manifolds for good condition, secure mountings, and possible 
leaks. 

Tighten. Tighten manifold mounting and assembly nuts and 
cap screws to 25-30 foot-pounds torque. 

Cylinder (heads and gaskets). Inspect cylinder heads for good 
condition and secure mounting. Note any indications of oil, 
coolant, or compression leakage around cap screws or gaskets. 

Caution: Cylinder head cap screws should not be tightened 
unless there is a definite indication of looseness or leaks. If 
tightening is necessary, a torque-indicating wrench must be 
used and screws tightened in proper sequence (fig. 38) to 70-75 
foot-pounds. 

Water pumps, fans, and shrouds. Observe whether these items 
are in good condition and securely mounted. Be sure fan 
blades do not interfere with shrouds or cores. See that the 
drive belts and pulleys are well alined; belts not excessively 
worn, frayed, oil-soaked, improperly adjusted, or bottoming 
in drive pulleys. Adjust belts to %- to %-mch deflection (par. 88.) 

Engine compartment (bulkhead and control linkage). See that en- 
gine compartment, including bulkhead, is in good condition, 
clean, and secure; and that control linkage in the engine com- 
partment is in good condition, securely connected, and mounted. 

Clean. Clean engine compartment as thoroughly as possible. 
Whenever engines are removed, clean out all fuel and oil drip- 
pings, dirt, and refuse; wipe out the engine compartment with 
cloths soaked in dry-cleaning solvent or volatile mineral spirits 
paint thinner and dry thoroughly. 
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53 



55 



56 



57 



58 



60 



MAINTENANCE OPERATIONS— Continued 

Fuel (tanks and lines). Inspect accessible portion of these items 
for correct assembly, good condition, and secure mounting. 
Note whether there are indications of fuel leaks from tanks or 
lines. Drain water and sediment from each tank by removing 
drain plugs and allow fuel to drain briefly until it runs clean. 
Tighten plugs and fuel tank drain hole cover securely to pre- 
vent fuel and dust leaks. 

Caution: Catch drainings in container and use every pre- 
caution not to spill fuel. If fuel does spill, wipe up until dry 
before turning on the main battery switch. 

Tighten. Tighten accessible fuel line support clips securely. 

Fuel filter. Inspect auxiliary fuel filter for secure mounting and 
leaks at gaskets. 

Clean. Remove element and wash in dry-cleaning solvent or 
volatile mineral spirits paint thinner until disks are clean and 
free (par. 112). 

Oil coolers (transmission and differential). Examine differential 
oil cooler and lines and transmission coolant lines for good con- 
dition, secure attachment, and leaks. Inspect differential oil 
cooler to see that core is not clogged with dirt and trash; clean 
out foreign material. 

Exhaust pipes and mufflers. Inspect these items for good condi- 
tion, secure assembly, and mounting of exhaust pipes and muf- 
flers and for indications of exhaust leaks. 

Tighten. Tighten all accessible mounting bolts and connections 
securely. 

Engine mountings. Inspect all engine mountings and radio bond 

straps to see that they are in good condition and secure. 

Tighten. Tighten all mountings and brackets securely. When 
engines are removed, tighten the mount-to-engine and braoket- 
to-huU bolts securely. 

Fire extinguisher system {tank, valve, lines, nozzles, and mountings) . 
Inspect cylinder and valve of fire extinguisher system for good 
condition, secure mounting, and full charge. Full charge may 
be observed,by presence of intact wire seal, but can be positively 
determined only by weighing. Examine control cables to see 
that they are in good condition and free to operate at a moment's 
notice. See that all lines and nozzles are in good condition, 
securely mounted, and connected, with nozzles properly aimed 
and not clogged. If dirty or corroded nozzles are found, dis- 
connect main feed line and blow out cautiously with compressed 
air. 

Caution: Empty Or partially empty cylinders should be 
reported for recharge or replacement immediately. 
Do not drop, strike, or roughly handle extinguisher cylinder. 
Do not expose to excessive heat. 
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MAINTENANCE OPERATIONS— Continued 

Special lubrication. Apply a few drops of oil to pulleys and guides 
through which control cables operate. 

Tighten. Tighten aU assembly and mounting bolts and screws. 

Engines {mstaU mountings, lines and fittings, wiring control linkage, 
and oil supply) . Install removed engines according to instruc- 
tions in paragraph 98. Take care to tighten mountings securely 
and to connect properly all fuel, oil, and coolant lines, wiring, 
and control linkage which were disconnected when engine was 
removed. 

Caution: Be sure to fill engine crankcase with specified oil 
(par. 62). 

Radiators (core, mountings, hose, antifreeze, and record). Inspect 
these items for good condition, correct assembly, and leaks. 
See that radiator mountings and hose and tubing connections 
are secure. Clean insects and refuse from external air passages 
of cores. Remove if necessary. Test strength of antifreeze, 
if in use. Examine coolant to determine whether it is contami- 
nated with rust, oil, or other foreign matter to the extent that 
the cooling system should be cleaned. If inspection indicates 
cleaning is necessary and always when antifreeze is installed or 
removed, proceed only according to paragraph 118 and current 
directives regarding proper procedure, cleaner, ueutralizer, and 
inhibitor. Refill radiator with proper coolant. Do not fill to 
top, but allow room for expansion. On radiators which are re- 
moved, perform this inspection partly while removed from the 
vehicle and partly after replacement, as necessary to make the 
complete inspection properly. 

Serue. Install removed radiators. Take care to tighten mount- 
ings and hose or tubing connections securely. Fill the cooling 
system afterward, adding antifreeze or inhibitor as required and 
check the cooling system for leaks. 

Battery (cables, hold-downs, battery compartment, and record of 
gravity and voltage.) Inspect battery case for cracks and leaks. 
Clean top of battery. Inspect cables, terminals, bolts, posts, 
straps, and hold-downs for good condition. Test specific 
gravity and voltage and record on DA AGO Form No. 462. 
Specific gravity reading below 1.225 indicates battery should 
be recharged or replaced. Electrolyte level should be above 
top of plates and may extend three-eights of an inch. 

Serve. Perform high rate discharge test according to instruc- 
tions for "condition" test which accompany test instrument. 
Cell variation should not be more than 30 percent. 
Note: Specific gravity must be above 1.226 to maJce this test. 
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63 



63 



64 



64 



64 
65 



65 



67 



67 



68 



68 



MAINTENANCE OPERATIONS— Continued 

Clean. Clean entire exterior of battery and interior of battery 
box. Paint box if corroded. Add clean water to three- 
eights of an inch above cell plates. Clean battery terminals, 

terminal bolts and nuts, and battery posts. Inspect bolts 
for serviceability and grease lightly. Tighten terminals and 
hold-dovpns carefully to avoid damage to battery. 

Note: Turn main battery switch to "OFF" and close fuel shut-ofT valve at this 
time. 

Accelerators (pedals, linkage, and dual-throttle synchronization). 
See that accelerator pedals and all of their connecting linkage 
are in good condition and securely connected. Press the acceler- 
ator pedals down fully to see whether or not the carburetor 

throttle valve plates open fully. Check synchronization of 
throttle linkage at each carburetor to see that throttle valve 
plates open and close together. After starting engines, test to 
see that throttles are so adjusted that, at idle speed (450 rpm), 
the variation between the two engines will be no more than 50 
rpm and at 1,000 rpm there will be no more than 100 revolu- 
tions variation. Inspect throttle control linkage to see that it 
is properly adjusted. 

Adjust. Adjust throttle control linkage (par. 112). 

Starters and instruments. Start engines, observing all starting 
precautions (par. 44). Note whether the general action of the 
starters is satisfactory, particularly whether the drives engage 
properly without excessive noise and have adequate cranking 
speed. Observe whether each engine starts readily. As soon 
as the engines start, observe whether all instruments operate 
properly and particularly if the oil pressure signal and ammeter 
indications are satisfactory. 

Ignition timing. With engine running, determine whether ig- 
nition timing of each engine is correct (par. 104). Also observe 
whether automatic controls advance the spark as engine is 
accelerated gradualh'. When necessary, adjust ignition timing 
to specifications (par. 104), taking care to see that distributor 
is well-secured when adjustment is complete. 

Caution: Be sure that distributor timing is properly 
adjusted for efficient engine performance with grade of fuel 
being used. 

Regulator unit (connections, voltage, current, and cut-out). See 
that regulator units and the radio noise suppression capacitors 
(condensers) and bond straps are in good condition and that 
mountings and connections are secure. 
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69 
70 



71 



72 



73 



75 



MAINTENANCE OPERATIONS- Continued 

Connect low-voltage circuit tester to regulator and observe 
whether voltage regulator, current regulator, and circuit 
breaker (cut-out) control the generator output properly. 
Follow instructions which accompany test instrument. 

Caution: Make test only after regulator has reached 
normal operating temperature. 

Engine idle. Adjust engine mixture and throttle stop to obtain 
smooth operation at 450 rpm. Refer to paragraph 112. 

Throttle synchronization. After starting engines, see that throttles 
are so adjusted that, at idle speed (450 rpm), the variation 
between the two engines will be no more than 50 rpm and at 
1,000 rpm there will be no more than 100 revolutions variation. 
Inspect throttle control linkage to see that it is properly 
adjusted (par. 112). 

Fighting compartment (paint, seals, stowage boxes, ammunition 
boxes, clips, and racks). Inspect to see that these items are in 
good condition and securely assembled and mounted; thai, 
fighting compartment is clean and paint in satisfactory condi- 
tion; that adjusting mechanisms of seats operate properly and 
are adequately lubricated. Pay particular attention to see 
that shell hangers and dividers are all present and properly 
installed in ammunition boxes. Inspect ammunition box cans 
to be sure they have been drained of all fluids. Use of fluids 
(water, antifreeze compound, or ammudamp) has been dis- 
continued. 

Turret (locks) . Inspect locks to see if they are in good condition, 
securely assembled and mounted, that turret can be travel sed 
easily when lock is leleased, and that locks operate properly. 

Periscopes. Examine periscope prisms and windows to see that 
they are in good condition, clean, secure in holders, and that 
holders are .securely mounted; that lever and locking devices 
operate freely and are not excessively worn; and that their 
traversing and elevating devices are free and not excessively 
worn. Examine spare periscopes and their stowage boxes to 
see that they are in good condition, clean, and secure. 

Brakes (steering levers, linkage, and shafts). Inspect steering 
brake levers, linkage, and shafts to see that they are in good 
condition, securely mounted, properly connected, and not 
excessively worn. Apply steering brake levers and observe 
whether they begin to take hold at 6 notches of travel on 
ratchet. 

Tighten. Tighten all assembly and mounting nuts and screws 
securely. 
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MAINTENANCE OPERATIONS— Continued 

Differential. Examine accessible part of the diflfereiitial case in 
driver's compartment to see that it is in good condition, that 
all mounting and assembly bolts and cap screws are secure, 
and that there are no oil leaks. 

Transmissions. Inspect transmissions to see that they are in 
good condition, securely mounted, and not leaking. If con- 
dition or level of lubricant indicates necessity for oil change, 
drain and refill to correct level with specified oil. Refer to 
lubrication order, paragraph 62. 

Test and adjust. Refer to paragraph 150. 

Transfer unit (seals and leaks). Inspect the transfer unit to see 
that it is in good condition and securely asseniljled and mounted. 
Note whether oil is leaking from the case or seals. If condition 
or level of lubricant indicates necessity for oil change, drain and 
refill to correct level with specified oil. Refer to lubrication 
order, paragraph 62. 

Tighten. Tighten all external assembly and mounting bolts and 
cap screws securely. 

Transmission and transfer unit {controls and linkage). See that 
control levers and linkage for these units are in good condition, 
correctly assembled, and seciuely connected and mounted. See 
that joints are adequately lubricated and not excessively worn. 

Propeller shafts {universal joints, alinement and yokes, and support 
hearing). Inspect propeller shafts for good condition and cor- 
rect and secure assembly. See that universal joints and sup- 
port bearing are not excessively worn. Inspect for adc((uate 
lubrication. Look for excessive leaks at seals of universal joints, 
at sliding joint, and at support bearing. 

Tighten. Tighten all universal joint assembly and yoke cap 
screws securely. 

Compass {fluid and lamp). Examine compass to see that it is in 
good condition and secure. Look for low level or indications 
of bubbles in fluid bowl; fill fluid bowl with ethyl alcohol if 
needed. See that compass light and switch operate properly. 

Lights and switches (head, tail, blackout, and internal). If tactical 
situation permits, test switches and lights to see that they 
operate properh'. Inspect all lights for good condition, 

- secure mounting, broken lenses, and discolored reflectors. 

Wiring (junction and terminal blocks and boxes). Inspect to see 
that all exposed electrical wiring and conduits, terminal blocks, 
and boxes are in good condition, well-supported, and securely 
connected. Be sure radio noise suppression capacitors (con- 
densers) and/or wiring support clip bondings are in good 
condition, clean, and securely mounted or connected. 
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126 


126 


126 


126 


126 


126 


126 


126 


126 


126 


126 


126 


127 


127 


72 
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MAINTENANCE OPERATIONS— Continued 

Collector ring (brushes, heads, cylinder, and cover). With master 
battery switch off, remove collector ring cover and examine 
to see that above components are all in good condition and 
clean; that brushes contact cylinder properly under normal 
spring tension; and that leads are securely connected and not 
chafing. Install cover securely. Be sure radio bond strap 
is secure. 

Radio bonding {suppressors, fillers, capacitors, and shielding). 
See that all units not co\'ered in the foregoing specific procedures 
are in good condition and securely mounted and connected. Be 
sure all additional noise suppression bond straps and shakeproof 
lock washers are inspected for looseness or damage and see that 
contact surfaces are clean. If objectionable radio noise from 
vehicle has been reported, make tests in accordance with para- 
graph 78. If Cleaning and tightening of mountings and con- 
nections and replacement of defective radio noise suppression 
units do not eliminate the trouble, the radio operator will report 
the condition to the designated individual in authority. 

ARMAMENT 

Bore condition. Examine breech recess, chamber, and rifling for 
signs of excessive wear, erosion, or other damage (refer to TM 
9-313). 

Breech mechanism. Operate breech mechanism, opening and 
closing the breech, noting indications of binding, excessive play 
or jamming. Action should be smooth (refer to TM 9-313). 

Firing devices. With the breech empty, operate the hand firing 
knob (TM 9-313). After cocking the gun, press the gun 
master switch on the top of the control box to fire electrically. 
Check for smooth operation. 

Recoil mechanism. Check recoil action. Normal recoil is 11)^ 
inches and should not exceed 12)^ inches. Check oil level, 
couplings, and packing (refer to TM 9-313). 

Recoil guard. The recoil guard should be secure. 

Traversing mechanism. Check the security of the mounting. 
Check oil level. Traverse the gun and turret completely, 
manually and under power, checking for binding, excessive 
backlash, or erratic motion. 

Elevaiing mechanism. Elevate and depress the gun through entire 
range to check for binding, excessive backlash, or erratic motion. 

Stabilizer. Check oil levels, controls, and operation. 

Locks. The turret lock, travel lock, and cradle lock should all 
operate readily and positively. 
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126 
73 

126 
126 
126 
71 

131 
137 
71 
86 



130 



131 

132 
133 



ARMAMENT— Continued 

Sight mounts. Check periscope mounts and telescope mount for 
security of fastenings, ease of motion, and legibility of scales. 

Periscopes. Check condition of attached heads and spare heads. 
Operate controls to determine ease of motion. Note condition 
of reticles and lighting devices. Boresight sighting periscope. 

Telescope. Check for indication of damage. Note condition of 
reticle and lighting devices. Boresight. 

Elevation quadrant. Check for security of mounting, condition of 
level vial and lighting device, and smooth motion in elevation. 

Azimuth indicator. Dial should be legible and knobs should move 
readily. 

Hatches and seats. All doors should securely and completely cover 
hatches. Check for quiet smooth motion and secure latching. 
Seats should be adjustable and in good working order. Padding 
should be in goodVondition. 

Ammunition stowage. Check for complete supply and replenish 
if depleted. Rounds and covers should be secure. 

Luhricalion. Check lubrication order for lubrication to be per- 
formed. 

Paint. Check paint, remove rust and touch up at first oppor- 
tunity, taking care to avoid moving surfaces and glass surfaces. 

Electrical connections. Cables to spark plugs should be secure and 
in good condition. Note flickering of lights or signals. 

Machine gun mounts. Clamps, pins, and detents should function 
properly. Check bow mount for free movement. Spring 
should be active in operation. 

TOOLS AND EQUIPMENT 

Tools (vehicle hit and -pioneer). Check vehicle and pioneer tools 
against stowage lists to see that all items are present, m good 
condition, and properly stowed or mounted. Any tools 
mounted on outside of vehicle, having bright or polished 
surfaces, should be painted or otherwise treated to prevent glare 
or reflections. Tools with cutting edges should be sharp and 
edges should be protected. 

Equipment. Check special equipment items against vehicle stow- 
age lists to see if they are all present, in serviceable condition, 
and properly stowed or mounted. 

Spare track shoes. Inspect to see if they are all present, in good 
condition, and properly stowed or mounted. 

Spare oil supply {recoil, hydraulic, and engine). Check to see 
that supply of listed spare oil is present and properly stowed. 
This supply should be maintained at all times. 
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TOOLS AND EQUIPMENT— Continued 


134 


134 


Decontaminator. When use of decontaminator is directed in ac- 
cordance with command directives, examine decontaminator 
to see that it is in good condition, secure, and fully charged. 

IVT p Irp laf'tfT' pliriplr fAtvi mziTio" fillpT Twiner 

Note. When iu use, the solutio nnnist be renewed every .3 months because it de- 
teriorates. 


135 


135 


r ire tjoiiiiij iLti^nei \iJornjLuic) . xiibpcCL cAbiu^uiaiit;! lu occ ii il jo 
fully charged, in good condition, and secvirely mounted and if 
seal on valve head is intact. Weigh cylinder to determine if it 
is fully charged. 


136 


136 


Publications and Standard Form No, 91. Check to see whether 
1 ivi i7~/zj7, Li\j tf~t^v, anu oi^anciarQ .rorm vi are present, 
legible, and properly stowed. 


137 


137 


Vehicle lubrication. Perform a complete lubrication service on 
the vehicle according to instructions in lubrication order, para- 
graph 62, omitting only those items which have received atten- 
tion in the foregoing specific procedures. Replace damaged 
or missing fittings, lines, or plugs. 


138 


138 


Modifications (MWO's ccmr>leted). Check DA AGO Form 478 
to determine whether all modification work orders have been 
completed. A list of current modification work orders is 

contained in SR 310-20-4, Enter any modifications or major 
unit assembly replacements made during this service on DA 
AGO Form 478. 


139 


139 


Filial road test. Make a final road test, reeheeking items 2 to 16 
inclusive. Recheck transmission and differential to see that 
lubricant is at correct level and that there are no leaks. Confine 
this road test to the minimum distance necessary to make 
satisfactory observations. While testing vehicle, operate it 
in a normal manner. 

Note. Correct or report any defloioncies found during final road test to designated 

authority. 

UNUSUAL CONDITIONS 

Maintenance operations and road tests as prescribed under 
usual conditions will apply equally under unusual conditions 

+ /-\ T* /I r"\/kr'0 f"i O T/\i™ oil i^i^oQ c? i /^T^ a ^ivoci"r^^" i yt fdiT'^ o 1 / i nran T ri Ot* 
1 Ul U|Jt;i ciblUllS lUI mi Ul/l/doIU Il& vJAIjC U U lll tJALJtMHU l^Uili. VV tJd LXlcl . 

Intervals are necessarily shortened in extreme cold weather 
servicing and maintenance. Vehicles subjected to salt-water 
immersion or complete submersion are evacuated to ordnance 
maintenance unit as soon as possible after the exposure. (See 
pars. 57 and 213.) 
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Section IV. TROUBLE SHOOTING 



70. Scope 

a. This section contains trouble shooting information and tests for 
locating and correcting some of the troubles which may develop in 
the vehicle. Trouble shooting is a systematic isolation of defective 
components by means of an analysis of vehicle trouble symptoms; 
testing to determine the defective component and applying the 
remedies. Each symptom of trouble given for an individual unit or 
system is followed by a list of probable causes of the trouble and 
suggested procedures to be followed. 

h. This manual cannot cover all possible troubles and deficiencies 
that may occur under the many conditions of operation. If a specific 
trouble, test, and remedy therefor are not covered herein, proceed to 
isolate the system in which the trouble occurs and then locate the 
defective component. Use of all the senses to observe and to locate 
troubles. Do not neglect use of any test instruments such as voltmeter, 
ammeter, ohmeter, test lamp, hydrometer, and pressure and vacuum 
gages that are available (pars. 71 through 76). Standard automotive 
theories and principles of operation appl_y. Question vehicle crew 
to obtain maximum number of observed symptoms. The greater the 
number of symptoms of trouble that can be evaluated, the easier will 
be the isolation of the defective system and components thereof. 

71. Engine 

a. Starter Does Not Crank Eutginb. 

(1) Ofen stoitch in starting circuit. In order to complete the 
starting circuit, both ignition switches, as well as the master 
battery switches, must be "ON." Make sure that these 
switches are turned on. 

(2) Battery ground circuit of en. Turn on lights. If lights do 
]iot light, battery ground circuit is open or master switch is 
inoperative. Check ground circuit and switch with test light 
or voltmeter. 

(3) Loose connection in starting circuit. If lights light properly, 
press starter button. If lights go out, there is a poor connec- 
tion at one of the terminals, at the batteries, at the ground 
strap, at the master switch, or at the starter (fig. 63) . These 
can be checked by a voltmeter between each successive ter- 
minal and ground. Clean and tighten loose connections, 
replace broken ground straps, or replace defective master 
switch. 

(4) Battery mn down. If lights dim considerably when starter 
button is depressed, but still burn, batteries are low. Test 
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batteries with a hydrometer and a high-rate discharge tester, 
if available (par. 69 /, item 63). Keplace any battery units 
that do not test satisfactorily. 

(5) No ground in starter relay circuit. When the starter button 
is first pressed, the starter relay circuit is grounded through 
the transmission oil pressure signal switch (fig. 63) . If lights 
do not dim at all and transmission warning light on the 
instrument panel is not lit, the signal switch is probably 
defective. A test to determine whether switch is defective 
can, readily be made by grounding the signal switch cable. 
This will permit starting the engine. 

(6) Open starting circuit. If lights do not dim at all when 
starter button is pressed, no current is flowing to the starter. 
If cause is not in ground circuit, use test light to determine if 
feed circuit is complete to relay terminal, then to solenoid 
coil, and finally to starter terminal (fig. 63). Replace relay 
lead, relay, solenoid, or cable as required. 

(7) Hydrostaiic loch. If previous checks indicate current to 
starter terminal and motor does not turn engine, check for 
hydrostatic lock (par. 44/) . 

(8) Starter inoperative. If previous tests indicate that there is 
current to starter terminal and that engine is not hydro- 
statically locked, yet starter does not turn, replace starter 
(par. 108). 

h. Engine Cranks but Will Not Start. 

(1) Slow cranking speed. Check for wrong grade of engine oil 
(par. 62). Check state of battery charge, connections, and 
ground strap (a above). Checlf for tight bearings or tight 
pistons and rings. Eeplace starter. 

(2) Fuel lines shut of. Turn on fuel switch. 

(3) Fuel supply exhausted. Replenish fuel supply. 

(4) Garbv/retor -flooded. A flooded condition may occur after 
repeated cranking. Usually one engine starts and the other 
does not. If flooded condition is suspected, hold accelerator 
pedal down while cranking engines. 

(5) Inoperative^ ignition system. Open engine compartment, 
remove ignition cable from one spark plug and hold terminal 
one-quarter inch from cylinder head. Turn on ignition 
switch and crank engine. If strong, blue- white spark jumps 
gap, ignition is satifactory. If no spark appears or spark 
is weak or red, proceed with tests in paragrapli 72. 

(6) Carburetor operating improperly. Kefer to paragraph 74. 
Engine Stops. 

(1) Break in ignition system. Check ignition wires and connec- 
tions for looseness or breaks. Check breaker points to see 
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that they are not stuck in the open position. Tighten, repair, 
or replace as necessary. 
(2) Inoperative fuel system. Check all fuel lines and connections 
for breaks and clogging and reconnect, clean, or repair as 
required (par. 74) . Clean fuel filters and screens. 

d. Engine Operates Unevenly. 

(1) Igmtion system operating improperly. Check for inade- 
quate ignition (par. 72) . 

(2) Carhuretor operating improperly. Check carburetor adjust- 
ment and condition (par. 74). 

(3) Engines not synchronized. Check tachometers for difference 
in engine speed, and tune engines (par. 86) or adjust throttle 
linkage as required (par. 112). 

(4) Leaking intake manifold or cylinder head gaskets. Listen 
for air leaks and test for leaks by applying light engine oil 
to suspected areas. Tighten or replace affected gaskets. 

( 5 ) Valves sticking^ warped or burned. Check compression pres- 
sure. The compression pressure at cranking speed should be 
102 pounds. If the compression pressure at cranking speed 
falls below 95 pounds, notify ordnance maintenance per- 
sonnel. 

(6) Pistons, rings, or cylinders luorn. Check compression pres- 
sure. If pressures vary considerably or if all cylinders are 
low, notify ordnance maintenance personnel. 

e. Engine Overheats. 

(1) Loto level of coolant. Check level of coolant and fill to cor- 
rect level with water or antifreeze. Also check system thor- 
oughly to determine cause of coolant loss (par. 75) . 

(2) Belts loose or broken. The belts drive the generator, water 
pump, and fan. Inspect belts and, if necessary, adjust to ob- 
tain %- to %-inch slack, measured as shown in figure 37. 

Note. Belts are matched in sets. If one belt is broken, all three 
belts must be replaced at the same time. 

(3) Radiator air irdet plugged. Open radiator clean-out doors 
on bulkhead (fig. 156). Check radiator core air passages 
for presence of dirt, leaves, or twigs. Clean out. See that 
inlet and outlet grilles on top of vehicle are not covered with 
paulin or equipment. Remove screen from inlet grille and 
clean. 

(4) Mechanical failure in cooling system. Check thoroughly as 
outlined in paragraph 75. 

(5) Ignition timing late. Check and reset ignition timing (par. 
104). 

(6) Engine oil level low. Check oil supply and add to the cor- 
rect level (par. 62) . 
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(7) Radiator themiostat sticking. Replace thermostat (par. 
120). 

/. Engine Operates Noisily. 

(1) Light knock or ping on acceleration. Check grade of gaso- 
line used; it should be 80 octane. Check or reset ignition 
timing (par. 104). Remove cylinder heads and clean out 
carbon (par. 89). 

(2) Clicking noises synchronised with camshaft speed. Check 
oil level; an overfilled crankcase will cause oil to foam and 
valve tappets to become noisy. Drain oil to correct level. 
Check condition of crankcase oil, and change oil if dirty or 
gritty (par. 62). Blow out oil lines to valve tappet assem- 
blies. This may be accomplished by disconnecting the oil 
feed line from the valve tappet connection at the center of 
the "V" and applying a compressed air nozzle. If unsuccess- 
ful, notify higher authority. 

(3) High-pitched squeals. Inspect fan, generator, distributor, 
and water pump for underlubricated or frozen bearings. 
Lubricate or replace unit as required. 

(4) Hea/vy knocks synchronized with cramJeshaft speed. Crank- 
shaft or connecting rod bearings burned out. Notify 
ordnance maintenance personnel. 

(5) Fan universal joint noise. Check if expansion plug on uni- 
versal joint yoke has l(JOsened and strikes journal during 
rotation. Reseat and stake in place. 

g. Engine Oil I'eessuke Low (Warning Light Stays On). 

(1) Low oil level. Check oil supply and add oil to full mark on 
gage. 

(2) High oil level. If oil level is high (above the full mark) , it 
may be an indication that the fuel pump switch has been left 
on while the engine has not been running, and raw gasoline 
has passed through the carburetor and manifolds and into the 
crankcase, causing oil dilution and Ioav oil pressure. Drain 
crankcase and install fresh oil (par. 62). Overfilling of 
crankcase should be avoided at all times. 

(3) Oil worn out or grade incorrect. Check oil for cleanliness 
and proper grade. Refill with correct seasonal grade of 
engine oil. 

(4) Broken line to valve tappets. Inspect oil feed line from 
side of cylinder block to valve tappet connection at center 
of "V" and replace if cracked or broken. Replenish oil. 

(5) Oil pressure warning signed switch defective. If no cause 
of low oil pressure can be found, the trouble may be in the 
oil pressure warning signal switch at the rear of the engine. 
Replace switch (par. 144) . 
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(6) Worn oil yum-p gears. Remove oil filter inlet pipe at front 
of cylinder block and install pressure gage. If pressure is 
below 12 pounds, with engine idling, notify ordnance 
maintenance personnel, 

h. Warning Signals Do Not Light When Ignition Is Turned On. 

(1) Bumed-out lamf. If only one signal fails to light, the 
fault is probably in the lamp on the instrument panel. Check 
by replacing with new lamp (par. 129). 

(2) Defective engine or trmsmission unit. If only one signal 
fails to light, and the lamp is not at fault, disconnect cable 
to affected switch on engine or transmission and ground it. 
If lamp lights, replace switch. 

(3) Open circuit. If lamp fails to light, use test lamp to check 
back through affected circuit (fig. 103 or 104) and correct 
condition causing open circuit. 

i. Engine Does Not Develop Fuuj Power. 

(1) Preliminary instructions. The many different factors that 
may cause loss of power make it advisable to perform the 
quarterly preventive maintenance service (par. 69) before 
proceeding further. If this service has been performed 
recently and the trouble was not eliminated, follow the 
procedure indicated below. 

(2) Procedwre. 

{a) llTisatisfactory sparh. Check as outlined in & (5) above. 
(&) Inspect sparh plugs. Check as outlined in paragraph 72. 
(c) Test compression. Check as outlined in paragraph 69, 
item 33. 

(<^) Ohech ignition timing. Check as outlined in paragraph 
104. 

(e) Check fuel mixture. If the above inspections and tests 
do not locate the cause for lack of power, the trouble may 
be in a lean fuel mixture. Proceed as outlined in para- 
graph 112. 

(/) Breves dragging. Steering brakes adjusted too tightly 
will cause sluggish vehicle action. Check as outlined in 
paragraph 162. 

72. Ignition System 

a. No Spark in One Ctlindee. 

(1) SparJc plug iviring faulty. Make visual inspection of wiring 
to determine if wet, disconnected, broken, or shorted. Dry 
off, reconnect, or replace as required. Check current to plug 
by cranking engine with cable disconnected and terminal 
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held one-quarter inch from cylinder head. If no spark 
jumps, cable is shorted or broken and must be replaced. 
(2) Spark phig fmdty. If strong spark jumps with above test, 
fault is in plug. Remove plug and inspect for cracks, broken 
electrodes, fouling, or incorrect gap. Clean, adjust, or re- 
place as required. 
&. No Spark to Ant Cylinder. 

(1) Distributor cap faulty. Inspect distributor cap for loose 
mounting, moisture, dirt, or cracked or burned condition and 
dry off, clean, or replace as necessary. 

(2) Wiring defective. Inspect high-tension ignition cables and 
low-tension cable from distributor to coil and back through 
feed circuit (fig. 56). 

(8) Contact paints inoperative. Remove distributor cap and 
inspect contact points for gap, burned condition, and spring 
tension. Service or replace in accordance with instructions 
(par. 102). 

(4) Defective coil or capacitor. Check coil and capacitor (con- 
denser) with instruments or by substitution and replace one 
or both units as required. 

73. Starting System 

a. Staktek Will Not Operate. 

(1) Ignition switches not turned on. Turn switches on. 

(2) Emergency ignition not turned on. Keep this switch turned 
on at all times. 

(3) Master hattery switch not turned on. Turn switch on. 

(4) Batteries rim down. Close master battery switch. Insert 
the voltmetal prods into master switch box receptacle outlet 
and observe reacting. Depress starter buttons. If the volt- 
age reading is below 12 volts, test the batteries with a hy- 
drometer and a battery high rate discharge tester. If this 
test indicates that the batteries will not retain a charge, re- 
place the batteries (par. 127) . If batteries test satisfactorily, 
clean and tighten all battery connections. 

(5) Master hattery switch inoperative. Turn on all lights. De- 
press starter buttons. Under this test, the lights will nor- 
mally dim somewhat, but if they dim excessively, connect 
the voltmeter positive cable to battery cable terminal on 
master battery switch and negative cable to the other ter- 
minal. Depress starter button. If the voltmeter reads more 
than 0.5 volt, indicating high resistance in the switch, and 
the batteries test satisfactorily ((4) above), replace the 
switch (par. 137). 
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(6) Starter switch inoperative. If the panel lights light, indi- 
cating that current is reaching the instrnment panel, discon- 
nect the connector on starter solenoid cable in the panel. 
Connect test voltmeter to the cable from the starter switch 
and depress the switch button. If no reading is obtained, 
replace the switch. 

Vote. Check both switches. 

(7) Starter solenoid inoperati/ve. Tighten terminal connections 
on solenoid. Connect test voltmeter positive cable to the 
green wire terminal on solenoid and voltmeter negative cable 
to ground. Depress starter switch button. 

(a) If the voltmeter reads 24 volts, the circuit is complete to 
solenoid. 

Note. Make sure solenoid ground cable is making good contact. 

If solenoid still does not function, replace the solenoid 
(par. 109). 

(&) If no reading is obtained on the voltmeter, the circuit is 
open between the starter switch and the solenoid. If the 
terminals are secure and there is no obvious break in the 
wiring, notify higher authority. 

Note. In an emergency, current can be supplied to the solenoid 
by making connections with a short jumper. After engine is started, 
remove jumper. ' 

(8) Starter relay inoperative. A click should be heard in the 
starter relay when the starter switch button is depressed. If 
Ihis click is not heard and the starter switch and wiring are 
in good condition, the relay should be replaced (par. 110). 

( 9 ) Starter inoperative. Connect positive cable of test voltmeter 
to starter terminal and voltmeter negative cable to ground. 
Depress starter switch button. If a reading is obtained, 
starter should be replaced (par. 108). 

(10) Check wiring. Make sure that wiring is in good condition. 
Check carefully for loose, broken, worn, or burned cables or 
wires. Eeplace any and all wiring found to be in bad 
condition. 

Caution: Broken cables or wires inside any type of cover- 
ing are usually very difficult to locate. Particular care must 
be exercised in checking a cable or wire that may seem in good 
condition, but actually is broken, 
b. Slow Cranking Speed. 

(1) High electrical resistance. This condition may be caused by 
loose or corroded terminals, wrong size cables or wire, faulty 
starter, or other starting items. Check as outlined in a above. 
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(2) Engine oil too heavy. Use proper grade ot oil as indicated 
on the lubrication order. 

(3) Starter worn out or excessively noisy. Replace starter 
(par. 108). 

74. Fuel System 

a. Fuel Does Not Eeach Carbtjketor. 

(1) Fi^el j)VMhf switch shut off . Turn on switch. 

(2) Fuel supply exhausted. Replenish fuel supply. 

(3) Carburetor strainer clogged. Remove carburetor air inlet 
elbow (fig. 68), strainer plug, and screen; clean and replace. 

(4) Carburetor auxiliary fuel flter clogged. Remove and clean 
as outlined in paragraph 112. 

(5) Fuel lines clogged or leaking. Inspect lines and clean, 
tighten, or replace as necessary. 

(6) Fuel pump strainer clogged. -Remove pump support assem- 
bly, clean strainer screen, and install (par. 113) . 

(7) Fuel pump defective. Clieck by listening for pump operation 
with fuel switch turned on and neither engine running. If 
•inoperative, replace pump support assembly or notify higher 
authority. 

(8) Fuel valves stuck. Free or replace. 

(9) Cable to fuel valve disconnected or broken. Connect or re- 
place cable. 

h. Cahburetor Not Operatjiv^g Properly. 

(1) C arhuretoT choke thermostat housing out of adjustment. Set 
choke thermostat housing to indicator mark and tighten care- 
fully (par. 112). 

(2) Oarbwretor choke sticking. Free by working lever on end of 
choke shaft (fig. 68). Notify higher authority if condition 
persists. 

(3) O arbwretor out of adjushnent. Adjust carburetor (par. 112). 
If these adjustments do not remedy condition, replace carbu- 
retor or notify higher authority. 

(4) Carburetor dirty., clogged., or worn. Clean inlet screen. Re- 
place carburetor (par. 112). 

G. Fuel Pumps (One or Both) Fail To Operate. 

(1) Circuit breaker open. Push circuit breaker reset button on 
fuel switch bracket. 

mote. Open circuit breaker would make both pumps inoperative. 

(2) Defective switch. Test fuel pump switch, using jumper. If 

pump operates with jumper in place, replace switch. 

(3) Open circuit to pump. Check entire pump feed circuit (fig. 
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67), from ignition switches to connection at pump support. 
Locate and correct cause of open circuit. 

(4) Defective cable in fuel tank. If circuit checks to terminal on 
pump support, remove support assembly from fuel tank (par. 
113) and check cable to pump. Replace if defective. 

(5) Defective fv/m/p. If cable to pump checks satisfactorily, 
pump is defective. Replace pump (par. 113) . 

75. Cooling System 

a. Loss OF Coolant. 

(1) Hose connection leak. Tighten connections or replace con- 
nections and hose, if necessary. 

(2) Leukage at radiator. Remove radiator and repair or replace 
(par. 121). 

(3) Leakage or loss of seal at radiator cap. Replace cap or 
gasket. 

(4) Leakage at thermostat homing. Replace housing gasket and 
tighten securely. 

( 5 ) Leakage at water jmrrvp. Replace pump gasket and tighten as 
required. If leakage is at packings, notify ordnance mainte- 
nance personnel. 

(6) Leaks at transmission water pipe. Tighten connections or 
replace. 

(7) Leaks at cylinder heads. Tighten head screws to 70-75 foot- 
pounds torque with torque wrench or replace head gasket and 
tighten (par. 89). 

Engine Overheats. Refer to paragraph 7le. 

c. No Water Circulation. 

(1) Water level low. Fill system and check for leaks. 

(2) Belts loose or broken. Adjust or replace (par. 88). 

Caution: Belts must be replaced in matched sets of three. 

(3) Thermostat not operating. Remove thermostat housing and 
check thermostat. Replace if defective. 

(4) Cooling system badly clogged. Clean system thoroughly 
(par. 118). 

(5) Waterpvmpn/)t operating properly. If water pump is found 
to be in poor working condition, or not working at all, replace 
water pump (par. 122). 

d. Engine Temperature Gage Does Not Register. 

(1) Open feed circuit. Connect jumper from engine temperature 
gage in instrument panel back to ignition switch (fig. 104) . 
If gage operates, replace cable. 

(2) Defective gage. If gage does not operate when jumper is 
connected, gage is defective. Replace gage (par. 142) . 
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e. Temperature Gage Reads High at Amj Times. 

(1) Defective engine temperature sending unit. Disconnect ca- 
ble at engine sending unit. If gage drops to low side, engine 
temperature sending unit is defective. Replace unit (par. 
144). 

(2) Circuit to engine temperaiwe sending unit grounded. If 
gage remains high with cable disconnected, use test lamp to 
determine place where line between unit and gage (fig. 104) 
is grounded. 

(3) Defective gage. If no ground is found in circuit, replace 
gage on instrument panel (par. 142) . 

/. Temperatuke Gage Eeads Low at All Times. 

(1) Circuit to engine temperature sending unit open. Connect 
test light to engine temperature sending unit terminal and 
to ground. If light does not burn, check back through circuit 
for loose or broken connections. 

(2) Defective engine temperature sending unit. If lamp lights, 
disconnect cable at engine temperature sending unit and 
watch gage. If gage has high reading, engine temperature 
sending unit is defective. Replace unit (par. 144) . 

(3) Defective tem/perature gage. If gage does not show high 
reading under the above circumstances, it is defective. 
Replace gage (par. 142) . 

76. Generator and Charging System 

a. Generator Charges Little or Not at All. 

(1) Belts excessiveli/ loose. Adjust drive belts to obtain %- to 

34-inch slack (fig. 37). 

Note. Generator tests should be made on one generator at a time. 

(2) Battery fully charged. Test battery with hydrometer. If 
fully charged, regulator will prevent appreciable generator 
output. 

(3) Defective ammeter. Connect test ammeter in circuit. Re- 
place vehicle ammeter if defective (par. 134). 

(4) High resistance in charging circuit. Check entire charging 
circuit (fig. 86) for loose or corroded connections, using volt- 
meter, and correct any conditions causing high resistance. 
High resistance makes regulator operate as if battery were 
fully charged. 

(5) Defective generator. Remove the field cable (1-201, fig. 86) 
from the feed terminal of the regulator. Start the engine and 
while it is running at idle speed, touch the free end of the 
field cable to the armature cable (2-202, fig. 86). Increase 
the engine speed and note the charging rate. 
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Caution: Do not increase charging rate above 60 amperes. 
The charging rate shoul-d increase as the engine is speeded 
up. If not, the generator is at fault and must be replaced 
(par. 124). 

(6) Defective regulator. Start the engine and run it at approxi- 
mately 1,100 rpm. Observe the ammeter. If no charging 
rate is indicated, connect the battery and armature terminals 
together with a jumper. If a reading is obtained, the circuit 
breaker relay and/or actuating relay of the regulator is at 
fault and the regulator must be replaced. If no reading is 
obtained, comiect the battery and field terminals together 
with a jumper. If a reading is now obtained, the regulator 
is at fault and must be replaced (par. 125) . 
h. High Chakging Rate When Batteries Are Fully Charged. 
A consistently high charging rate indicates that the voltage setting 
of the generator regulator is too high. Eeplace the regulator 
(par. 125). 

Note. If the batteries gas freely and use water excessively, this Is also an indi- 
cation that the charging rate is too high. 

77. Lighting System, Batteries, Siren, and Ventilator 

a. No Lights Burn. 

(1) Circuit ireaker open. Set lighting system circuit breaker by 
pressing button on instrument panel (fig. 6) . 

Caution: If circuit breaker will not stay closed, do not hold 
in closed position. Check for short or ground. 

(2) No current in feed circuit. Use test lamp or voltmeter to 
check power feed to lighting switch "BATTERY" terminal. 
If there is no current to this point, check back through the 
feed circuit (fig. 93, 94, or 96) until the "short" or "open" is 
located, and repair or replace wiring or conduit as required 
(par. 131). 

(3) Defective lighting switch. If power feed to switch is satis- 
factory, use a jumper to connect "BATTERY" terminal with 
other terminals. If lights burn, replace lighting switch (par. 
138). 

5. All Lights Burn DiMtx. 

(1) Battery voltage low. Check battery condition with hydrom- 
eter and voltmeter. Charge or replace batteries as required 
(par. 127). 

(2) B.igh resistance in feed circidt. Check back through lighting 
switch feed circuit with voltmeter to locate and correct high- 
resistance condition. 
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(3) High resistance in lighting switch. If circuit checks satis- 
factorily and all connections are tight, replace lighting switch 
(par. 138). 

c. One Head Light, Tail Light, or Marker Light Does Not Burn. 

(1) Burned-out lam-p. Check lamp circuit by replacing with one 
known to be good. 

(2) Dirt on lanvp contact. Clean contact. 

(3) Open circuit to light. If replacement of lamp does not cor- 
rect the condition, check back through circuit to lighting 
switch, using test lamp or jumper, and correct "open" or 
"shorted" condition as required. 

(4) Defective lighting switch. If circuit checks back to light- 
ing switch, connect a jumper between "BATTERY" terminal 
on switch and affected terminal. If light bums, replace 
lighting switch. 

Note. The foregoing procedure applies also to the instrument panel 
lights and to the dome lights, except that the circuits must be traced 
back through their respective switches and feeds (flgs. 93 and 96) . 

d. Stoi' Lights Do Not Operate. 

(1) Burned-out lamp. If only one stop light fails to operate, 
check for burned-out lamp by replacement. 

(2) Open circuit to one light. If only one light fails to operate 
and replacement of the lamp does not correct the condition, 
check back through the circuit with jumper or test lamp until 
"open" or "short" is discovered and corrected. 

(3) Defective stop light switch. If neither service nor blackout 
stop light burns, check each of the stop light switches in turn 
by connecting the terminals with a jumper. Replace de- 
fective switch (par. 138) . 

(4) Open circuit to slop light switches. If neither stop light 
switch proves defective, check circuit from main lighting 
switch through stop light switches and back; correct any 
breaks or loose connections. 

(5) Defective mcdn lighting switch. If circuit through stop light 
switches checks correctly, other lights burn properly, but none 
of the stop lights operate, replace main lighting switch (par. 
138). 

e. No Current in Battery Circuit. • 

( 1 ) Master switch open. Close master battery switch. 

(2) Loose cable connections. Inspect all cable connections at 
battery, ammeter shunt, and terminal blocks (fig. 92) and 
clean and tighten if necessary. 

(3) Battery ground circuit open. Turn on lights. Connect a 
heavy jumper bet"\veen negative terminal of left battery and 
ground (fig. 92) . If lights burn, ground circuit is open or 
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master switch is defectiTe. Check ground circuit and 
switches with test lamp. 

(4) Battery to shwnt drcmt open. If lights do not burn, run a 
heavy jumper from positive terminal of right-hand battery 
to left terminal of ammeter shunt (fig. 92). If lights burn, 
eircuit is open. Check with test light or jumper from 
terminal to terminal. 

(5) Battery connecting cable loose or 'broken. If lights still do 
not burn, test cable that connects batteries, using a jumper. 
Replace cable if broken or defective (par. 131) . 

(6) Battery discharge {one or more cells dead) . Check each cell 
of each battery with hydrometer. If battery is low, charge 
with outside source or engine generators or replace as tactical 
situation permits. If one or more cells are dead, replace units 
containing defective cells (par. 127). 

(7) Generator circuit breaker mat operating. Set generator cir- 
cuit breaker on master switch box. 

(8) Switches left on when not in use. Turn switches off when 
not in use. 

(9) Generator regulator circuit breaker faulty. If the ammeter 
on the instrument panel shows a heavy discharge when the 
generator is not operating and all switches are off except tlie 
battery master switch, disconnect the battery cable in the 
regulator terminal box. If the condition is corrected, the 
regulator circuit breaker contact points are stuck. If the 
ammeter does not show charge until generator is operating at 
high speed, the regulator circuit breaker is adjusted to oper- 
ate at too high a voltage. In either of these cases, replace the 
regulator (par. 125). 

( 10) Generator regulator inoperative. Start the engine and note 
reading on the ammeter. If no charging rate is indicated, 
connect the battery and armature terminals together in the 
regulator terminal box using a short piece of insulated wire. 
Hold this wire across the two terminals and watch the am- 
meter. If a reading is obtained, the regulator is not con- 
necting the generator to the battery circuit. If, however, this 
test does not reveal the trouble, connect the battery and field 
terminals together with a jumper. If a reading is obtained, 
the regulator is not allowing current to reach the generator 
field coils, preventing charging. If excessive charge is ex- 
perienced and the batteries and circuits test properly, the 
trouble is caused by improper regulator adjustment. Ee- 
place the regulator (par. 125). 

(11) Generator inoperative. First check to see if ground strap 
is loose or broken. Tighten or replace. Connect or test volt- 
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meter between armature terminal in the regulator terminal 
box and ground. This test will show if the generator is 
charging. If no voltage reading is shown, leave the volt- 
meter connected and connect the battery and field terminals 
together with a jumper. A flash will be seen and the test 
voltmeter will show a reading when this jumper is connected 
if the circuit is complete. Check the ammeter on the instru- 
ment panel. If a charge is now shown, the trouble has been 
corrected by flashing the field coils which has increased the 
magnetism, or properly polarized the field coil shoes. If no 
reading is obtained on the voltmeter, inspect the terminals 
at the generator for loose, or broken connections. If no 
trouble is observed in the connections or leads, the generator 
should be replaced (par. 124). 
/. Batteries Do Not Stat Charged. 

(1) Excessive use of electrical equipment. Keep one or both en- 
gines running at 1,500 rpm while using electrical equipment 
in accordance with the load. 

(2) Generator charging rate inadeqwte. Check and service 
charging circuit (par. 76). 

(3 ) Batteries not capable of holding a charge. Test each battery 
with hydrometer and high-discharge tester. Eeplace sub- 
standard battery units. Check for batteries connected with 
reversed polarity. 

g. Siren (or Horn) Operates Weakly. 

(1) Batter}/ voltage loio. Check with voltmeter. Charge or re- 
place aifected battery units (par. 127). 

(2) High resistance in siren circuit. Check back through siren 
circuit (fig. 95) with voltmeter. Locate and correct high re- 
sistance condition. 

(3) Defective siren. If circuit checks satisfactorily, siren is de- 
fective. Replace siren (par. 140). 

h. Siren (or Horn) Fails To Operate. 

(1) Circuit breaker open. Push reset button on instrument 
panel. 

(2) Siren switch defective. Test switch with jumper. If siren 
operates, replace switch (par. 141). 

(3) Open circuit to siren. Check back through siren circuit 
(fig. 95) with test lamp or voltmeter. Locate and correct 
"open" or "short" condition. 

(4) Defective siren. If circuit checks satisfactorily, siren is de- 
fective. Eeplace siren (par. 140). 

i. Ventilator Fails To Operate. 

(1) Circuit breaker open. Push circuit breaker reset button on 
left front of ventilator assembly. 
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(2) Ofen feed circuit. Check feed circuit with test lamp at con- 
nector. If there is no current, check back througli circuit 
(fig. 96) until open circuit is located and corrected. 

(3) Defective ventilator. If feed circuit checks, ventilator cir- 
cuit has internal short, broken switch, or other defect. Re- 
place complete ventilator circuit breaker assembly (par. 130). 

78. Radio Interference Suppression 

a. Preliminary Instructions. When checking radio interference 
test the vehicle in a location free from high-tension lines, other ve- 
hicles, machinery, and electrical equipment which could be a source 
of interference. Stop engine, and turn off all vehicle electrical equip- 
ment. Turn on radio and check noise level. Listen carefully to type 
of noise present under these conditions. This registering of noise 
sounds is done so that when vehicle equipment is checked the presence 
of a new noise or interference can be immediately detected. Checking 
noise level is also done so that noises already present will not be at- 
tributed to lack of vehicle suppression. If noise level, with all vehicle 
equipment shut olf, is too high due to atmospheric conditions or other 
outside causes, delay further checking, if tactical situation permits, 
until such time as moderate noise levels prevail. Disconnect the radio 
terminal box capacitor (condenser) (terminal end). If radio inter- 
ference does not increase, replace capacitor. If interference increases, 
as it should, leave terminal box capacitor disconnected for the re- 
mainder of the tests or until any defective equipment has been located, 
replaced, and tested. Examine all shielded conduits and cables to 
make sure couplings are tight and conduits and cables are clamped or 
bonded to hull at least every 2 feet. 

h. Eadio Interference With Engine Running (Vehicle 
Stopped) . 

(1) Ignition system. If a rhythmic "popping" noise is heard in 
the radio receiver with changes in frequency as the speed of 
the engine is increased or decreased, the trouble is probably 
caused by . the ignition system (burned distributor points, 
faulty capacitor, loose contacts, broken wiring, or improperly 
set spark plugs) . Inspect all shielding, bonding, and wiring 
for damage or looseness. Replace damaged conduits, tighten 
loose connections, and correct any faulty bonding as neces- 
sary. If interference is still present, test all spark plugs for 
cracked spark plug shielding and eroded or improperly set 
points. 

(2) Generator. If a "whining" or "squealing" sound is detected 

in the radio receiver while the engine is running, the trouble 
is probably in the generator. Stop the engine. If the inter- 
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ference decreases as the generator slows down, inspect to see 
that the genex'ator is properly grounded. If the ground is 
satisfactory, remove the shield from generator terminals and 
inspect the connections. If the connections are tight and 
there is no obvious damage to the conduit containing the gen- 
erator cables, disconnect the field cable (1-201) (fig. 86) from 
the generator and start the engine. The noise will disappear 
while the field cable is disconnected because there will be no 
output from the generator. Consequently, the regulator will 
not function as a field control, eliminating the action of relay 
contacts and the generator brush noise. Connect the field and 
armature terminals of the generator together and allow the 
generator to build up. 

Caution: Do not run the engine above fast idle speed or 
allow generator to charge above 50 amperes. If the noise is 
again evident and increases in amplitude as the generator 
builds up, capacitors (condensers) in the generator are faulty. 
Replace generator (par. 124). 
(3) Generator regulator. If an intermittent "clicking" sound is 
heard in the receivers, the trouble is probably due to a faulty 
generator regulator. Tighten bonding strap connections be- 
tween regulator mounting legs and bulkhead. If noise con- 
tinues, replace regulator (par. 125). 

c. Noisy Gtjn Mount Tkaveesing and Elevating Electrical Sys- 
tem. If radio noise is believed due to faults within the gun mount 
traversing or elevating system, it can be determined by traversing the 
mount at least one complete revolution or elevating gun with vehicle 
engine stopped. If radio interference is caused when mount is trav- 
ersed or gun elevated, the fault lies within one or more of the units 
designated in (1) and (2) below. 

(1) Faulty conduits, wiring, or bonding. Tighten all coupling 
nuts and bonding clips. Eeplace all defective conduits and/or 
wiring. Tighten bonding strap and bonding cable under col- 
lector ring assembly. If either strap or cable is damaged, 
refer to higher authority. Tighten all conduit fittings in 
junction and control boxes and tighten switches and junction 
blocks in switch boxes. Eeplace the capacitor in switch box. 
If noise continues and trouble is not remedied, refer to (2) 
below. 

(2) Faulty pump motors or collector ring. If cause of radio in- 
terference is not traceable to causes given in (1) above, it is 
probably due to a faulty motor or a faulty collector ring as- 
sembly ; if so, refer to higher authority. 

d. Radio Interference With Engine Not Running (Vehicle 
Stopped) . The most probable cause for interference under this condi- 
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tion is that units do not have a good ground contact with the hull. To 
test, use a long jumper with a handle containing a prod which will 
penetrate painted surfaces. Attach the other end of the jumper to the 
negative terminal of the battery and contact the prod on all units of 
the vehicle, all conduits, and terminal boxes. If improvement is ob- 
tained in radio reception by making contact with the jumper at any 
of these points, the unit or part must be grounded to the part to which 
it is attached. These parts are grounded by bonding straps and/or 
internal-external tooth washers. 
e. Noise Caused by Miscellaneous Systems. 

(1) C auses of radio noise. Noise may be caused by loose or dam- 
aged conduits or cables of the lighting systems and by various 
instruments, including their respective sending units, such as 
fuel tank gages, engine temperature gage and switches, oil 
pressure gage and switches, and speedometer and tachom- 
eter. Various instruments on the instrument panel and in 
control boxes may become loose. Batterj' terminals and 
ground cables of the batteries may work loose or become cor- 
roded or otherwise damaged. The lights of the vehicle and 
their switches, as well as the capacitors in windshield wipers, 
are also sources of radio noise. 

(2) Location and remedy of miscellaneous causes or radio noise. 
The same general rule for maintenance of various systems, 
instruments, and devices must be followed, as given previ- 
ously, concerning correction of radio interference. A process 
of elimination can be applied to locate trouble within any 
system. 

/. Radio Interference Not Traceable to Ant Electrical System. 

If radio interference persists in spite of remedies set forth in h through 
e above, the trouble is probably due to defective radio apparatus or to 
faults within the structure of the vehicle. Refer to higher authority. 

79. Hydramatic Transmission 

a. Lubrication Leaks. Check transmission for oil leaks at the 
drain plug, oil pan, and side cover. Tighten drain plug or the cover 
attaching screws to stop leak. If leak will not stop, replace gaskets 
or drain plug. If fluid coupling is found to be leaking, do not attempt 
to repair ; notify higher authority. 

h. Transmission Fails to Transmit Power. 

(1) ManiLal controllinkage impr Of erly adjusted. Check adjust- 
ment of manual linkage and adjust if necessary (par. 149) . 

(2) Transmission front hand loose. Check and adjust transmis- 
sion front band (par. 150). 

"Note. Rear band has automatic adjustment and does not require 
service. 



103 



(3) Loio oil level. Fill transmission to proper level (par. 62). 
Check for leaks. 
G. Transmission Shu't Speeds Abe Abnoemal. 

(1) All shifts occur at esecessively high engine speeds. Check 
vacuum line between transmission and intake manifold for 
leaks at fittings or cracks in line. Tighten or replace if 
necessary. 

(2) Engine speeds up in prst and third., while being driven for- 
ward. Front band out of adjustment. Adjust front band 
(par. 150). , 

(3) Engine speeds up in front and second. Rear band out of 
adjustment. Notify higher authority. 

(4) All shifts above second occur at excessive engine speeds. 
Manual control linkage improperly adjusted. Adjust manual 
linkage (par. 149). 

d. Vehicm Cheeps. 

(1) Engine idling speed excessive. Adjust carburetor to bring 
engine idling speed down to 450 rpm. 

(2) Throttle linkage sticking open. Eliminate binds in throttle 
linkage. Replace missing or weak throttle return springs. 

80. Transfer Unit 

a. Transfer Unit Does Not Respond to Control Lever. 

(1) Control rods out of adjustment. Adjust rods (par. 155) . 

(2) Shifter sJiaft extensions loose on shifter shafts. Tighten 
shifter shaft extensions and adjust rods( par. 155). 

(3) Yohes loose on shifter shaft. Replace transfer unit or notify 
higher authority. 

&. Transfer Unit Overheats. 

(1) Low oil levels. Check and add oil if necessary. 

(2) High oil level. High oil level will cause a foaming condition 
and overheating. Check oil level and drain or syphon until 
oil is at proper level on gage. 

(3) Oil pu7np not operating. Open sliding door over transfer 
unit and remove one of the %-inch pipe plugs from top of 
case. Start engines, place transfer unit shift lever in neutral 
position and transmission lever in "DRIVE." If oil pump 
is operating properly, oil will flow out of the plug opening. 
If no oil flows from plug opening, notify higher authority. 

c. Gears Clash When Shifting. 

(1 ) Gold or heavy lubricant. In cold weather the gears may clash 
when shifting, if the transfer unit lubricants have not been 
warmed up sufficiently. Start engines and place transmis- 
sion selector lever in "DRIVE" and traJisf er unit shift lever 
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in "NEUTRAL." Allow engines to run until the transfer 
unit warms up. Check for proper seasonal grade of 
lubricant. 

(2) Improper me of neutral pedal. Review driving instruc- 
tions (par. 45). 

(3) Shifting linkage out of adjmtment. Adjust linkage (par. 
155). 

(4) Synchronization clutches inoperative. If fault is not in (1), 
(2), or (3), above notify higher authority. 

81. Propeller Shafts 

a. Vibration at Univeksal Joints. Replace all propeller shaft 
joints having worn needle bearings. Check shafts for run-out and 

replace all defective shafts (pars. 158, 159, and 160). 

h. Heavy Thumps on Rough Terrain. Check transfer unit uni- 
versal joint slip yokes to make sure yokes are free on shaft splines. 
Replace frozen slip joints. 

c. Oil Leakage at Universal Joints. Check oil seals at universal 
joints and replace defective propeller shaft joints (par. 158). 

82. Controlled Differential 

a. Vehicle Hard To Steer ok Stop. If vehicle is hard to steer or 
stop, check steering brake adjusting and adjust as necessary (par. 162) . 
If brake shoes are highly glazed or worn, replace shoes (par. 163) . 

5. Brakes Require Frequent Adjustment. If vehicle brakes re- 
quire adjustments frequently, driver should observe driving instruc- 
tions (par. 45) to insure proper handling of .vehicle. If brakes con- 
tinue to require frequent adjustments, check brake rims for roughened 
condition. If found to be rough or damaged, notify higher authority. 

83. Tracks and Suspension 

a. Suspension Wheel Tire Wear. If suspension wheel tires show 
excessive wear, check track shoes for bent guide or other damage which 
would have tendency to cut or wear tires. Repair or replace damaged 

shoes or track as necessary (par. 172) . 

b. Thrown Tracks. If track was thrown, check complete suspen- 
sion to determine the cause. Improper track tension, damaged 
compensating wheels, foreign matter between track and wheels, or a 
broken front torsion bar are the most likely causes for the track to be 
thrown. Adjust track tension (par. I7l), replace damaged compen- 
sating wheels (par. 173), clean out foreign matter, or replace broken 
torsion bar (par. 177). 

o. Inoperaiive Track Support Roller. Check roller to make cer- 
tain no foreign matter is caught between track roller and track or be- 
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tween track roller and support. If roller is free of foreign matter, 
check bearing adjustment. If bearing has seized, replace roller as- 
sembly (par. 179). 

d. Inoperative Compensating Wheel. Check compensating wheel 
to make certain no foreign matter is caught between wheel and track 
or compensating wheel support. If wheel is free of foreign matter, 
check wheel bearing adjustment. If bearing has seized, replace bear- 
ing (par. 173). 

84. Turret Traversing Mechanism 

a. Turret Motor Fails To Operate. 

(1) Circuit hreaJcer open. Push circuit breaker reset button on 
stabilizer control box (fig. 19) . 

(2) Feed circuit open. Using test lamp or voltmeter, check feed 
circuit back from motor terminal to collector ring (fig. 96) 
or, if necessary, back to shunt box (fig. 56). Kepair loose 
connections or replace defective wiring. 

(3) Motor defective. If current reaches motor terminal, motor 
is defective. Replace motor (par. 197) . 

(4) Collector ring defective. If current reaches collector ring 
input terminal but will not pass through collector ring, re- 
place collector ring and stabilizer control box as an assembly. 

h. Traverse Pump Fails To Operate (Motor CoTrpLiNG Sheared) . 
Replace coupling (par. 197). 

c. Oil Leaking trom System. 

(1) Sliaft oil seals worn. Report to higher authority. 

(2) Gaskets worn. Tighten or replace defective gaskets. 

(3) Loose fittings or connections. Tighten or replace. 

d. Unsteady Turret Operation. 

(1) Low oil level. Fill reservoir. 

(2) Loose gear pump suction l/ube connections. Tighten connec- 
tions. 

e. Pump Runs but Turret Will Not Tubn. 

(1) Turret loch engaged. Release lock. 

(2) SMfter lever in intermediate position. Set to power traverse 
position. 

(3) Low oil level. Fill reservoir. 

/. Traverse Speed Low in Either Direction. Fill reservoir. 

g. Turret Creeps in One Direction While Vehicle Is Horizon- 
tal. Adjust pump control shaft to neutral position. 

h. Turret Drifts When Vehicle Is Not Horizontal. 

(1) Low oil level. Fill reservoir. 

(2) Loose gear pwmp suction tube connections. Tighten connec- 
tions. 

(3) Crashed gear pump housing. Replace pump (par. 197). 
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Section V. ENGINE DESCRIPTION AND MAINTENANCE IN 

VEHICLE 



85. Description and Data 

a. Desoeiption. 

(1) This vehicle is powered -with two 90° V-type, 8-cylinder en- 
gines (fig. 35), mounted side by side in the engine compart- 
ment in the rear of the hull. The engine cylinder blocks and 
crankcase, made in one casting of grey iron, support the crank- 
shaft and camshaft and enclose the reciprocating parts. Cyl- 
inder heads are of cast iron also. The cylinders are arranged 
in two banks of four each, located 90° apart. Opposite con- 
necting rod assemblies operate side by side from the same 
crankshaft journal. 




Figure SS. Engine. 



(2) The distributor, ignition coil and wiring, carburetor, intake 
and exhaust manifolds, cylinder heads, water pump, genera- 
tor, and oil filter are accessible through the engine compart- 

■ ment roof door. The starter and the engine oil pan are acces- 
sible through an inspection opening with removable cover in 
the hull floor. 

(3) The generator end of these engines is designated the front 
end, even though it faces the rear of the vehicle ; the flywheel 
end is designated the rear end. Tlie right and left sides of 
each engine (and transmission) are determined by standing 
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at the transmission and looking toward the generator end. 
Right- and left-hand engines in the vehicle, however, are des- 
ignated according to their relation to a man sitting in the 
driver's seat. The engine on the right of the hull is the right- 
hand engine. Engine supports, cushions, and attaching 
brackets and bolts are considered with reference to their posi- 
tion in the hull rather than their relation to the engines. 
Thus, the support under the transmission is designated as the 
engine front support, although it attaches to the rear of the 
engine, and the two supports at the generator end are the 
engine rear supports. 
i. Data. 

Make Cadillac, Model 44T24 

Number of engines 2 

Type . V-8,4-cycle 

Number of cylinders (each engine) 8 

Piston displacement (each engine) 346 cu.-in. 

Bore 31/^ in. 

Stroke ■ 4% in. 

Compression ratio 7.06 to 1 

Brake horsepower 110 at 3,400 rpm 

Torque 240 ft-lb at 1,200 rpm 

Firing order 1, 8, 7, 3, 6, 5, 4, 2 (fig. 63) 

Valve arrangement L-head 

Weight with accessories (each engine) 1,045 lb 

Type of ignition distributor 

Engine supports 4 

86. Engine Tune-Up 

The operations required for a complete engine tune-up are as fol- 
lows: 

a. Clean and adjust or replace spark plugs (par. 106). 

b. Clean and adjust or replace distributor contact points (par. 102) . 

c. Check ignition timing (par. 104). 

d. Clean fuel filters (par. 112). 

e. Service carburetor air cleaners (par. 115). 
/. Adjust carburetors (par. 112). 

87. Operations Performed with Engines in Vehicle 

The following operations can be performed without removing the 
engines from the vehicle. 

a. Belts, adjust or replace (par. 88). 

b. Carburetor, adjust or replace (par. 112). 

c. Cooling system, service (par. 118). 
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d. Distributor, adjust or replace (par. 102). 

e. Distributor contact points, adjust or replace (par. 102) . 
/. Fuel filter, service (par. 112). 

g. Generator, replace (par. 124). 

h. Hose connections, replace (par. 119). 

i. Ignition coil, replace (par. 103). 

j. Ignition capacitor (condenser), replace (par. 102). 

k. Ignition timing, adjust (par. 104). 

I. Ignition wiring, replace (par. 105). 

TO. Manifold gaskets, replace (par. 94). 

n. Manifolds, replace (par. 94). 

o. Oil filter, service or replace (par. 91 ) . 

p. Oil filter connections, replace (par. 91). 

q. Oil pan, service and replace gaskets (par. 92). 

r. Oil pump strainer, replace (par. 93). 

s. Signal sending units, replace (par. 144). 

t. Spark plugs, service, adjust, or replace (par. 106). 

u. Starter, replace (par. 108). 

V. Water pump, replace (par. 122). 




Figure 36. Engine compartment hinged door. 
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88. Belt Adjustment and Replacement 

a. General. A triple-grooved pulley, mounted on the front of the 
crankshaft, carries three "V" belts which drive the water pump and 
generator (fig. 35). A bracket on the engine front cover provides for 
mounting the generator, and a movable cradle assembly permits belt 
adjustment. 

&. Belt Tension. The tension of the three water pump and genera- 
tor belts must be adjusted if belts can be compressed more than three- 
quarters of an inch between pulleys (fig. 37). 




Figure 37. Belt tension. 



c. Belt Adjustment. 

( 1 ) Open master hattery switch. Master battery switch is located 
on the front of the bulkhead near the left side wall (fig. 5) . 

(2) Open engine compartTnent door. Turn both latches at rear of 
door to unlocked position, raise door, and fasten to chain on 
rear of turret. 



110 



(3) Remove radiator air outlet grille. Kemove the six attaching 
screws on the ends of the radiator air outlet grille (fig. 36). 
Kemove the grille from the vehicle. 

Caution: Care must be exercised in the removal of tliis 
grille because of its weight. 

(4) Adjust belts. Loosen adjusting nut and pivot nut for genera- 
tor cradle. Insert large screwdriver or utility bar between 
front cover and cradle and raise generator and cradle until 
slack in belts between water pump pulley and generator pulley 
is five-eighths to thi'ee-quarters of an inch, as measured with 
a straightedge pressed firmly on belts (fig. 37). After belts 
have been adjusted properly, tighten adjusting nut and 
pivot nut. 

(5) Imtodl radiator air outlet grille. Install the radiator air out- 
let grille using the six screws. 

Caution: Care must be exercised in the installation of this 
grille because of its weight. 

(6) Close engine comfartment door. Unfasten door from chain 
on the turret, lower door into closed position, and fasten the 
two latches at rear of door. 

d. Removal. Open engine compartment door as directed in c above. 
Remove radiator air outlet grille. Loosen generator cradle lock nut 
and pivot nut and allow generator to drop to its lowest position. Dis- 
connect generator cables. Remove all three belts from pulleys. 

Caution: Do not use a screw driver or sharp instrument to pry belts 
off pulleys, as this may cause nicks or burs on pulleys and shorten life 
of belts. Remove and install belts by hand. 

e. Installation. Install three new belts over pulleys, being careful 
not to make any nicks or burs on pulley. Belts are tied in matched sets 
of three and must not be separated until ready for actual installation. 

Caution: Never install one new belt with two old belts except in an 
emergency ; belts should always be replaced in sets of three. 
Connect generator cables. Adjust belts. Install radiator air outlet 
grille. Close engine compartment door (c above) . 

89. Cylinder Head Gaskets 

a. Removal. 

(1) Open engine compartment door. Turn both latches at rear 
of door to unlocked position, raise door, and fasten to chain 
on rear of turret. 

(2) Drain cooling system. Remove drain cover under transmis- 
sion by removing four screws. Remove plug at bottom of 
transmission, marked "WATER" (fig. 108). Remove radia- 
tor cap to vent system. 
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(3) Remove sparJc plugs and suppressors. Disconnect spark plug 
ignition cables from suppressors and remove suppressors from 
spark plugs. Using a deep socket wrench, remove spark plugs 
and spark plug gaskets. 

(4) Remove engine signal sending vm,it conduit {left cylinder 
head). Eemove two screws holding engine signal sending 
unit conduit to left cylinder head (fig. 99). Disconnect 
cables from units by pulling straight out of units. 

(5) Remove oarhv/retor air intake intermediate elbow {late model 
engine). Loosen clamp and remove air intake hose from 
upper end of air intake intermediate elbow. Loosen clamp 
and remove air intake hose from carburetor. Eemove air in- 
take pipe ground strap. Disconnect choke heater line and 
distributor ventilating line at air intake pipe. Eemove two 
screws securing intermediate elbow to engine compartment 
cross support and two screws securing intermediate elbow to 
engine compartment side wall. Lift out intermediate elbow 
and air intake pipe as a unit. 

(6) Remove ignition coil and motmting iracket {late model 
engine — right cylinder head) . Disconnect cable from resistor 
terminal at bottom of coil by removing nut and washer. 

Note. Make sure master battery switch is in "OFF" x>osition. 

Eemove two cylinder head screws which hold coil mounting 
bracket to cylinder head. Position coil and support bracket 
out of way to provide access to head screws. 

Caution: Do not kink coil or spark plug conduits; discon- 
nect if necessary (par. lOG). 

(7) Remove water outlet elbow. Eemove two screws holding 
water outlet elbow to cylinder head. Leave outlet elbow at- 
tached to hose. On left cylinder head, leave coil attached to 
outlet elbow. On right cylinder head, leave bypass hose at- 
tached to elbow. 

(8) Remove cylinder head. Eemove all remaining cylinder head 
screws except the lower row on outsid6 bank of cylinders and 
remove cylinder head and gasket Screws in lower row on 
outside bank of cylinders have to be unscrewed and removed 
Avith the cylinder head. 

Caution: Support cylinder head while removing last screw 
to prevent head from sliding down and damaging valves. 
b. Installation. 

(1) Install cylinder head gasket. Coat new cylinder head gasket 
with gasket cement on both sides and position on cylinder 
block. Be sure surfaces of block and head are clean and free 
of carbon or other particles. 
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(2) Install cylinder head. Position cylinder head over gasket, 
being careful not to damage gasket or valves. Due to the 
slight clearance between the hull side wall and cylinder head, 
it is necessary to place the lower row of cylinder head screws 
and the engine lifting ring on the outside cylinder head before 
head is lowered into final position. Be sure engine lifting 
ring support is in proper location on cylinder head (fig. 38) . 
Install (but do not tighten) all screws (2%6 in. long) with 
the exception of the two longer screws (2i%6 in. long) which 
hold the water outlet elbow and the two which attach the 
ignition coil moiniting bracket to the cylinder head. 

Caution: The two screws which hold the outlet elbow to 
cylinder head have special heads. They are longer than the 
other screws and must not be used in any other position or 
cylinder block may be damaged. 

(3) Install water outlet elbow. Coat a new water outlet elbow 
gasket with gasket cement and position on cylinder head. 
Place outlet elbow over gasket and install the two long screws 
(fig. 38). 

(4) Install carhwetor air intake intermediate elbow {late model 
engine). Position air intake elbow and secure with two 
screws to engine compartment side wall and with two screws 
to engine compartment cross support. Secure ground strap 
to engine compartment side Avail. Slide air intake hose over 
air intake elbow and tighten hose clamp. Install and tighten 
hose clamp on air intake hose at carburetor. Connect dis- 
tributor ventilating line and choke heater line to air intake 
pipe at carburetor. 

(5) Install ignition coil and mounting bracket {late m^del en- 
gine). Position coil and mounting bracket over the two 
center holes on cylinder head (right cylinder head only, and 
install two attaching screws (fig. 60). Do not tighten at- 
taching screws at this time. Connect cable to resistor ter- 
minal at bottom of coil, and connect conduits to top of coil if 
necessary (par. 103). 

(6) Install engine signal sending unit conduct {left-hcmd cylin- 
der head) . Position engine signal sending unit conduit on 
cylinder head and install two attaching screws and washers. 
Tighten all cylinder head screws to 70-75 foot-pounds torque. 

Caution: Cylinder head screws must be tightened evenly 
and in the order shown in figure 38. 

(7) Install spark plugs and suppressors. Install spark plug gas- 
ket on spark plugs. Install spark plugs and gaskets and 
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tighten plugs using a deep-socket wrench. Install suppressors 
and connect spark plug ignition cable (fig. 55). 
(8) Refill cooling system. Install drain plug in bottom of trans- 
mission. Coat edges of drain cover under transmission with 
cement and install gasket, covers, and screws. Fill cooling 
system to proper level. Install radiator cap. Run engine 
until it reaches normal temperature and again check torque 
tightness of cylinder head screws (70-75 foot-pounds torque) . 




Figure S8. Tightening cylinder head screws. 



(9) Close engine compartment door. Unhook liinged engine com- 
partment door from turret and close door. Turn handles to 
locked position. 

90. Crankcase Air Cleaner 

a. General. Each engine is equipped with a crankcase oil bath 
air cleaner, mounted on the intake manifold. When engine is oper- 
ating, air is drawn through the air cleaner, circulated through crank- 
case, and then drawn out of crankcase by manifold vacuum. It then 
passes through the intake manifold and out through the exhaust sys- 
tem. A ventilating line for the distributor is connected to the adapter. 

h. Seevicing. To service air cleaner element, unscrew shell from 
cover (fig. 39) and wash shell and element in dry-cleaning solvent or 
volatile mineral spirits paint thinner. Dry parts thoroughly with air 
hose, fill shell to "FULL" mark with clean oil (par. 62) , place element 
over stud, and attach shell to cover. 

Caution: Be sure gasket is in good condition and in proper position. 
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Figure 39. Removing engine crankoase cleaner element. 



91. Oil Filter 

a. General. Each engine is equipped with an oil filter mounted in 
a bracket attached to the front end of the engine. Oil enters the filter 
through the inlet line connected to the main oil header at the front 
of the engine block. After the oil passes through the filter, it is re- 
turned to the engine through the outlet line connected to the engine 
front cover (fiig. 41). 

&. Servicing. 

(1) Open engine compartment. Open engine compartment 
hinged door and remove radiator air outlet grille. 

(2) Remove filter element. Remove retaining screw from top of 
oil filter cover (fig. 41) and remove cover and gasket. Dis- 
card gasket. Remove old filter element by lifting it out of 
filter body. If filter element is tight, be careful not to nick 
the gasket surface on the filter body in prying the element out. 

Caution: Be sure no oil is allowed to splash on the belts 
during this operation. 

(3) Gleam, out flter. Remove drain plug from bottom of filter 
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Figure 40. Removing oil filter element. 

body and allow old oil to drain. Wash inside of filter body 
with dry-cleaning solvent, or volatile mineral spirits paint 
thinner, wipe dry, and install drain plug. Clean filter body 
and hull floor of any oil that has been spilled. 
(4) Install new element. After removing the wrapper, thor- 
oughly remove any wax coating with a clean cloth and dry- 
cleaning solvent or volatile mineral spirits paint thinner. 
Unless this wax coating is completely removed it will be dis- 
solved by the passage of oil through the element and carried 
into the oil lines where it may cause clogging. Install the 
new element in the filter body. 'Pl&o& new gasket in cover, 
install cover, and tighten screw to 18-22 foot-pounds torque. 

Note. Be sure cover Is seated squarely on body before tightening 

screw. 
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(5) Check installation. Run engines for several minutes to allow 
filter to fill with oil. Inspect for oil leaks. Check engine oil 
level and add oil if necessary. 

(6) Close engine compartment. Replace radiator air outlet grille 
and close engine compartment hinged door. 

Removal. 

(1) Of en engine compartment. Open engine compartment 
hinged door and remove radiator air outlet grille. 

(2) Disconnect oil pipes. Place rags or container under oil filter 
to prevent oil from running over hull floor. Disconnect inlet 
line at top of filter by unscrewing flared tube nut from elbow 
(fig. 41). Disconnect outlet line at bottom of filter by un- 
screwing flared tube from elbow. 

Caution : Be sure no oil is allowed to splash on belts during 
this opei'ation. 



MOUNTING SUPPORT* 
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Figure 41. Oil filter installed. 
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(3) Remove oil fiUer asseiTibly . Eemove two nuts and bolts from 
mounting straps and lift out filter assembly (fig. 41). 

(4) Eemo'ae oil pipes from engine. Disconnect inlet pipe from 
fitting connected to main oil header at front of cylinder block. 
Disconnect outlet pipe from fitting on engine front cover. 

(5) Remove oil filter mMinting swpfort. Kemove three nuts and 
washers holding mounting support to front of cylinder block. 
Remove support. 

d. Installation. 

(1) Install mounting mffoH. Position mounting support over 
studs on front of cylinder block and install three nuts and 
lock washers. 

(2) Connect oil lines to cylinder hlock. Connect outlet line to 
fitting on engine front cover and inlet line to fitting at main 
oil header on front of cylinder block. 

Vote. Tighten pipes flngertight. 

(3) Install oil filter assemhly. Position oil filter assembly in 
mounting support and install two mounting strap bolts, nuts, 
and lock washers. Connect outlet line to elbow on bottom of 
filter, and inlet line to elbow on side of filter. Tighten all 
connections. 

(4) Chech installation. Run engines for several minutes to 
allow filter to fill with oil. Inspect for oil leaks. Check 
engine oil level and add oil if necessary. 

(5) Close engine compartment. Install radiator air outlet grille 
and close engine compartment hinged door. 

92. Oil Pan and Gaskets 

a. Eemoval. 

(1) Remove rear fi^or cover. Remove 18 screws in cover and 
remove from vehicle. 

Caution: Support plate while removing last screws to pre- 
vent plate from dropping and causing personal injury. 

(2) Drain engine oil. Remove engine oil pan drain plug and 
allow oil to drain. Install drain plug and tighten to 35^0 
foot-pounds torque. 

( 3 ) Remove oil pan. Remove 25 oil pan screws. Lower rear end 
of oil pan and slide pan out through hull floor opening. 

(4) Remove gashets. Wash oil pan thoroughly with dry-clean- 
ing solvent or volatile mineral spirits paint thinner. Remove 
all portions of oil pan gaskets from pan and bottom of 
cylinder block and discard. 
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6. IksTALIjATION. 

( 1 ) Install oil pan gaskets. Coat gasket surface of oil pan ] ightly 
with gasket cement or heavy grease to hold gaskets in posi- 
tion. Place gaskets on oil pan. 

(2) Install oil pan. Slide front end of oil pan through hull 
floor opening, being careful not to disturb gaskets on oil pan. 
Position front end of pan on cylinder block and raise rear 
end of pan into position. While holding oil pan up against 
block with one hand, install two or three screws to prevent pan 
dropping down. Install remaining screws and tighten to 
7-10 foot-pounds, using a torque wrench. 

(3) Install rear jioor cover. Install rear floor cover being care- 
ful to hold cover securely while replacing the 18 screws. 

(4) Refill. Fill with engine oil as prescribed on lubrication order 
(fig. 27). 

93. Oil Pump Strainer 

a. Removal. 

(1) Remove oil pan. Refer to paragraph 92 for removal of 
oil pan. 




Figure J^Z. Removing oil pump strainer. 

(2) Remove oil pump strainer. Remove cotter pin holding oil 
strainer in oil pump body (fig. 42). Slide float and strainer 
assembly out of oil pump. 
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(3) Inspect strainer. Inspect strainer to see that oil has not 
entered the float chamber. Shake assembly to detect 
presence of oil in float. If oil is found in float chamber, 
strainer must be replaced. If no oil is found in float, wash 
strainer thoroughly in dry-cleaning solvent or volatile 
mineral spirits paint thinner and blow dirt from strainer 
mesh. 
h. Installation. 

(1) Imtall oil pump strainer. Slide oil pump strainer into oil 
pump body. Install cotter pin. 

Note. Baise and lower strainer several times to make sure it is 
free and that It will drop down of its own weight. 

(2) Install oil pan. Refer to paragraph 92 for installation of 
oil pan. 

94. Intake and Exhaust Manifolds 

a. Removal. 

(1) Open master battery switch. Eefer to figure 5. 

(2) Open engine compartment. Open engine compartment 
hinged door and remove radiator air outlet grille. 

(3) Remove carburetor. Refer to paragraph 112. 

(4) Remove muffler assembly. Eefer to paragraph 116. 




Figure 43. Disconnecting upper throttle relay cross shaft. 



(5) Remove exhaust connection. Remove four screws holding 
exhaust connection to left and right exhaust manifold ; lift up 
connection and discard gaskets. 

(6) Remove ignition cable condv/its. Disconnect spark plug igni- 
tion cables by pulling off suppressors. Remove four nuts 
holding ignition cable support brackets to manifolds. Lay 
brackets and conduits aside. 

(7) Remove Grarikcase air cleaner. Disconnect distributor ven- 
tilating line at crankcase air cleaner adapter. Remove two 
nuts and washers holding engine crankcase air cleaner to 
intake manifold. Loosen lower hose clamp and remove air 
cleaner assembly. 

(8) Remove upper rear throttle relay cross shaft. Remove clevis 
pin from lever on center of relay cross shaft. Disconnect 
throttle rods at cross shaft levers. Remove two nuts from 
left rear cross shaft bracket (fig. 43) (on engine being dis- 
assembled) and slide cross shaft out of other bracket. 

'Note. Do not lose springs or washers from ends of cross shaft. 




Figure 44- Removing exhaust manifold. 
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(9) Remove exhaust manifolds. Eemove remaining nuts and 
clamps holding exhaust manifolds to cylinder block (fig. 44) . 
Remove manifolds. 

(10) Remove intake manifold. Bend back lock plates and re- 
move four screws holding fan shaft universal joint to yoke 
at rear of intake manifold. Eemove four intake manifold 
screws (fig. 44) and lift out manifold (fig. 45). Discard 
gaskets. 




Figure 45. Removing intake manifold. 



h. Installation. 

(1) Install gaskets. Clean gasket surfaces on crankcase and 
manifolds. Place two new intake and exhaust manifold 
gaskets on crankcase. 

(2) Install intake mmdfold. Lower intake manifold into posi- 
tion on crankcase. Install four screws holding intake mani- 
fold to cylinder block. Using a torque wrench, tighten 
screws to 25-30 foot-pounds torque. Connect fan shaft 
universal joint at rear of manifold and install four screws 
and lock plates. Bend lock plates over head of screws. Con- 
nect fan shaft universal joint at front of manifold and install 
four screws and lock plates. Bend lock plate over head of 
screws. 

Note. Care must be exercised to prevent dirt getting into manilold 
openings. 
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(3) Install exhaust manifolds. Place both exhaust manifolds on 
gasket and install intake and exhaust manifold clamps and 
clamp nuts. Using a torque wrench, tighten nuts to 25-30 
foot-pounds torque. 

'Note. Be sure to Install spark plug conduit support brackets over 
the center studs on both sides and to place carburetor retracting spring 
clip over left front stud and transmission filler pipe clip over right 
rear stud. 

(4) Install exhaust connection. Install two new exhaust mani- 
fold connector gaskets on exhaust manifold and install con- 
nector and four mounting screws. Add oil to threads of these 
screws. Using a torque wrench, tighten screws to 25-30 foot- 
pounds torque. After running engine a short time, check all 
manifold screws for proper torque tightness. 

(5) Install crankcase air cleaner. Slide air cleaner hose over air 
cleaner front pipe on valve compartment cover. Position air 
cleaner mounting bracket over mounting studs and install 
nuts and washers. Tighten lower hose clamp on air cleaner 
pipe. Connect distributor ventilating line to adapter. 

(6) Install carT)wretor. Refer to paragraph 112. 

(7) Install upper rea,r throttle relay cross s/uzft. Slide end of 
upper rear throttle relay cross shaft through mounting 
bracket on intake manifold. 

Note. Make sure spring and washer are on end of cross shaft before 
installing in bracket. 

Place mounting bracket on opposite end of cross shaft, mak- 
ing sure spring and Avaslier are in position on end of cross 
shaft. Install mounting bracket on studs on intake manifold 
and install two mounting nuts and lock washers. Connect 
rod from upper rear relay to lower rear relay by installing 
clevis pin, flat washer, and cotter pin at upper rear relay. 
Connect throttle rods to levers on cross shaft. Adjust throttle 
linkage as outlined in paragraph 112. 

(8) Install muffler and exJiaust pipe. Eef er to paragraph 116. 

(9) Close engine compartment. Install radiator air outlet grille 
and close engine compartment hinged door. 

95. Engine Mountings 

a. Removal. 

(1) Remove engines. Refer to paragraph 97. 

(2) Remove engine cushion supports. Remove screws and 
washers holding engine cushion mountings to engine sup- 
port brackets. Remove rubber cushions. 
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h. Installation. 

(1) Install engine cushion supports. Place engine cushion 
mountings over engine support brackets and install screws 
and washers. Using a torque wrench, tighten screws to 45-50 
foot-pounds torque. 

(2) Install engines. Eefer to paragraph 98. 

Section VI. ENGINE REMOVAL AND INSTALLATION 

96. Coordination with Ordnance Maintenance Unit 

Eeplacement of the engine with a new or rebuilt engine is normally 
an ordnance maintenance operation, but may be performed in an 
emergency by the using organization, provided authority for per- 
forming this replacement is obtained from the responsible commander. 
Tools needed to remove an engine are issued to the using organization 
in accordance with OED 7 SNL G-200. 




Figure 46. Engines installed. 
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97. Removal 



a. Equipment. The only special equipment necessary for the re- 
moval of the engines consists of the engine lifting sling — 41-S-3831- 
300 and a chain hoist. 

6. Proceduee. The following procedure applies without change to 
either model engine. 

(1) Open master battery switch. The master battery switch is 
located on the front of the bulkhead near the left side wall 
(fig. 5). Pull out on switch knob and turn about one- 
quarter turn to lock in open position. 

(2) Open engine comparPimnt. Open engine compartment 
hinged door (fig. 36). Remove six screws from outer ends 
of radiator air outlet grille, attach chain and hoist to lifting 
handles, and remove grille. 

(3) Drain coolant. Remove four screws from drain plate under 
transmission and remove plate. Drain coolant from engine 
by removing drain plug at bottom of transmission marked 
"WATER" (fig. 108). Remove radiator cap to vent system 
and speed draining. 

(4) Benwve exhaust pipe and nrnffler. Remove two screws with 
nuts and M^ashers holding muffler mounting to exhaust mani- 
fold flange. 




Figure 47. Removing carturetor intake elbow. 
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(5) Remove carburetor intermediate air intake elbow (fig. 47). 
Loosen hose clamps at carburetor. Disconnect (choke 
heater) line manifold to carburetor elbow and distributor 
ventilating line from air intake elbow. Remove ground 
strap. Eemove two screws securing elbow to engine compart- 
ment side wall and lift out elbow and air intake pipe as a 

, unit. 

(6) Disconnect throttle rods. Bemove nut and washer from 
carburetor throttle ball stud and slide out of throttle relay 
cross shaft (fig. 43). Remove cotter pin and clevis pin con- 
necting lower relajr rod to throttle relay cross shaft. Re- 
move two nuts fi'om cross shaft bracket on either intake 
manifold and slide cross shaft out of other brackets. 

Caution: Do not lose spring and washer between brackets 
and cross shaft. 

(7) Disconnect fuel line at carburetor. Loosen hose clamp on 
fuel line at carburetor and slide hose off nipple. 

(8) Loosen fan shaft knurled packing nut. Loosen packing nut 
on fan shaft and slide nut away from fan (fig. 48). Fan 
shaft will slide out of spline when engine is removed. 

(9) Disconnect tachometer flexible shaft. Disconnect tachometer 
flexible shaft at distributor support by unscrewing coupling 
and sliding core out of support. Tie shaft out of way to 
prevent damage. 




Figure 48. Loosening fan shaft knurled packing nut. 
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(10) Disconnect engine feed conduit. Disconnect conduit at 
coupling at rear of left cylinder block by unscrewing coupling 
and pulling apart. 

(11) Remove rear hull -floor cover. Remove screws from rear 
hull floor cover. 

Caution: Support rear end of cover while removing last 
screws to prevent cover from dropping down and causing 
injury. 

Front of cover is held up by hooks on cover. Slide cover 
toward rear of vehicle and lower to ground. 

(12) Disconnect hose connections. Loosen both clamps on each 
water outlet hose on cylinder head and push hose down on 
elbow until clear of radiator thermostat housing. Working 
under vehicle, disconnect lower hose at front end of water 
pimip inlet tube. 

(13) Disconnect numudl control shifter shaft (figs. 49 and 106) . 
Working through hull floor opening (fig. 49), remove clip 
and clevis pin that hold operating lever to connecting link 
(relay lever to operating lever link) on rear relay (fig. 49) . 
The right floor opening permits access to the right lever and 
the left opening to the left lever. 




Figure 49. Disconnecting left transmission operating lever (through left rear 

hull floor cover). 
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(14) Disconnect engine front support. Remove two cap screws 
(one on each side) for the engine front support bracket on 
transmission. 

(15) Remove generator and starter condmts. Unsnap cable clip 
and lift off generator terminal cover (fig. 60). Remove nuts 
and washers holding cables to terminals. Lift cables off ter- 
minals. Unscrew conduit connection at bottom of terminal 
shield box and pull wires out of box. Unscrew nut from 
starter terminal and remove starter cable. 




FIELD CABLE (NO. 201-1) s 
ARAAATURE CABLE (NO. 202-2) 
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Figure 50. Generator cables. 



(16) Disconnect engine rear supports. Remove two cap screws 
(one on each side) from engine rear support brackets. 

(17) Remove engine. 

(a) Attach engine lifting sling — 41-S-3831-300 to chain hoist 
and connect to lifting eyes on each cylinder head. Raise 
engine with hoist until it is clear of engine support brack- 
ets (fig. 51). Slide engine toward rear of vehicle until 
splined shaft on universal joint transmission slides out of 
transfer unit and splined shaft on fan drive is separated. 
Tilt engine upward at rear just enough so generator will 
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clear rear hull wall ; lift engine out of vehicle and place in 

suitable stand. 

(&) Before returning engine for overhaul or rebuilding, re- 
move the transmission oil cooler drain plug and wire it to 
the transmission water pipe. Residual water in cylinder 
block or transmission oil cooler may then drain, avoiding 
freezing, when engine is crated and in transit. 
(18) Interchange connecting parts. If a new engine is being 
installed, remove fan shaft universal joint assembly from 
replaced eilgine and install on new engine. Also remove 
transfer unit input shaft from transmission of replaced engine 
assembly and install on new transmission. 

98. Installation 

a. Equipmekt. The only special equipment necessary for the instal- 
lation of the engines is the engine lifting sling — 41-S-3831-300 and a 
chain hoist. 

h. Peocedxtre. The following procedure applies without change to 

either one of the engines. 

(1) Install engine. Place engine sling — 41-S-3831-300 on lifting 
eyes on cylinder heads and connect hoist to sling. Kaise en- 
gine above and slightly to rear of engine compartment. 
Lower engine caref uUy with transmission end tilted down 
(fig. 51) . Line up blind spline on fan shaft with shaft yoke. 
Guide splined transfer unit input shaft into transfer unit 
(fig. 52) . Lower engine carefully until it rests on engine sup- 
ports. Remove sling. Do not remove sling until all engine 
support bolts are installed. Sometimes it is difficult to aline 
the support bolts and with engine raised slightly the bolts can 
be started easier. Tigliten packing nut on fan shaft. 

(2) Install engine supports. Install two bolts, one on each side, 
in engine front support brackets. Working in fighting com- 
partment, install two bolts in rear support brackets. 

(3) Connect generator and starter condv/its. Place starter cable 
over terminal and secure with nut and washer. Insert genera- 
tor cables through opening in shield box on front of generator 
and fasten cables to proper connections (fig. 50) . Install nuts 
and washers holding cable to terminal posts. Slide knurled 
nut up on conduit and fasten to bottom of box. Place termi- 
nal shield cover on box and snap locking wire in position. 

(4) Connect and adjust manual control shifter shaft. Place 
transmission selector lever in "DRIVE" position. Position 
manual control shifter shaft in the middle detent position. 
If the clevis pin hole in the bottom of the operating lever does 
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Figure 52. Inserting transfer unit input shaft. 

not line up with the hole in the connecting link, loosen clamp 
screw on adjustable shaft and slide shaft in or out until clevis 
pin holes line up. Tighten clamp screw and install clevis pin 
and clip (figs. 49 and 100). 
(6) Install hose connections. Working under vehicle through 
rear hull floor opening, install lower radiator hose between 
radiator and water pump inlet tube. Tighten hose clamps. 
Working above engine, install both outlet hoses between radi- 
ator thermostat housing and outlet connections on cylinder 
head. Tighten hose clamps securely. 

(6) Connect engine feed conduit. Line up prongs on engine feed 
conduit with holes on other conduit. Push both ends of con- 
duit together and connect by screwing ends of coupling 
together. 

(7) Connect tdchometcr ficxible shaft. Slide end of tachometer 
flexible shaft core into drive gear in distributor support and 
fasten flexible shaft casing to support with knurled coupling 
on end of casing. 

(8) Connect fuel line at carburetor. Slide rubber fuel hose over 
end of nipple at rear of carburetor and tighten hose clamp 
securely. 
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(9) Connect throttle rods. Place springs and washers on both 
ends of throttle cross shaft and position cross shaft in bracket 
that was left on other engine. Install other cross shaft 
bracket and fasten to intake manifold mounting studs. Con- 
nect lower throttle relay rod to throttle cross shaft lever and 
install clevis pin and cotter pin. Slide throttle rod ball stud 
through mounting hole in throttle cross shaft lever and in- 
stall nut and washer. Adjust throttle linkage as explained in 
paragraph 112. 

(10) Install carburetor air intake elbow. Slide carburetor air 
intake hose over elbow at engine side wall. Position other end 
of air intake elbow on top of carburetor. Tighten hose clamps 
securely. Install line at intake elbow and left exhaust mani- 
fold. Tighten couplings at both ends. 

(11) Install mwffler and exhmut pipe. Lower muffler assembly 
into position next to engine compartment side wall (fig. 46) . 
Position a new exhaust pipe gasket between muffler and ex- 
haust connection. Install two screws, nuts, and washers. ' 

(12) Fill cooling system. Install drain plug in bottom of trans- 
mission and install drain cover plate. Fill cooling system 
with coolant (each system 40 qt, aprox). Install radiator 
cap, making sure gasket is in good condition. 

Caution: When system is filled with cold water, it may be 
necessary to run the engine until thermostat valve opens and 
permits system to be completely filled. Be sure to do this if 
system takes less than 40 quarts. 

(13) Imtall radiator air outlet grille. Attach hoist to handles on 
radiator air outlet grille and lower into position on rear of 
vehicle. Install six mounting screws. Center muffler outlet 
pipes in grille opening. 

(14) Adjust carburetor. Refer to paragraph 112. 

(15) Adjust ignition timing. Refer to paragraph 104. 

(16) Check adjustment of both transmissions. Set brakes. Run 
both engines at same time with transfer unit in "HIGH" and 
transmission lever in "NEUTRAL." Set hand throttle to 
run engines at 1,000 rpm, and move selector lever slowly to- 
ward "DRIVE." By watching tachometers, note position of 
lever when speed of one engine drops. Rear edge of selector 
lever should be approximately one-eighth of an inch in front 
of the front edge of slot in quadrant when engine speed drops 
(fig. 53). Continue moving lever until speed of other en- 
gine drops. This should be within %-inch additional lever 
travel. If difference is greater, adjust fulcrum lever of 
newly installed transmission (par. 149). 
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Figure 53. Correct and incorrect adjustment of selector lever. 



(17) InstaUloioer rear htdl fyoor plate. Coat edges of floor plate 
with gasket paste and place gasket on plate. Raise front 
edge of plate until hooks on plate rest on hull floor. Raise 
rear end of plate and line up screw holes with two drift 
punches. Install floor plate retaining screws. 

(18) Close engine comparlment. Close engine compartment 
hinged door. 



Section VII. IGNITION SYSTEM 



99. Description 

Two identical, but completely independent ignition systems are 
used, one for each engine. The complete ignition system is shielded 
both for protection against water and for eliminating radio interfer- 
ence. Each system consists of : an ignition coil mounted on a bracket 
on the center of the right cylinder head (late model engines (fig. 64) ) 
or on a bracket on the left rear corner of the engine (early model en- 
gines (fig. 55)) ; a timer inside the distributor housing; a capacitor 
(condenser) also located inside the distributor housing; a distributor 
which directs the high voltage to each of the spark plugs ; shielded, 
waterproof, two-piece spark plugs ; and the necessary shielded, metal- 
clad cables to connect the ignition units. The wiring circuit diagram 
of the ignition system is shown in figure 56. 
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Figure 54- Ignition units (late model engine). 




Figure 55. Ignition units (early model engine). 
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TOO. Data 



a. DiSTRIBTJTOK ASSEMBLT. 

Contact point gap 0.013-0.018 in 

Contact spring tension 19-23 oz 

Direction or rotation (from top) clockwise 

Dwell angle (disregard gap when setting to dwell 

angle) 31° for DR-1110611 and 25° for 7053275 

Make and model number : 

Engines up to No. 3G7534 Delco-Eemy 1110611 

Engines No. 3G7534: and up 7053275 

Timing adjustment rotate on mounting 

5. Ignition Coil. 

Amperage draw, at idling speed li/^ amp 

Make and model number : 

Engines up to No. 3G7534 Delco-Remy 1115281 

Engines No. 3G7534 and up 7053277 

Voltage - 24 

G. Ignition Capacitor (Condenser). 

Capacity.-- 0.18-0.23 mfd 

Make and model number Delco-Eemy 1900272 

d. Spark Plugs. 

Gap 0.028-0.033 in 

Make and model number : 

Engines up to No. 3G7534 501012 

Engines No. 3G7534 and up 7052903 

Number used 8 per engine 

Thread 10 mm 



101. Electrical Circuit Number List 

The following list shows electrical circuit numbers which appear 
on the various electrical circuit wiring diagrams (figs. 56, 63, 67, 86, 
92, 93, 94, 95, 96, 103, 104, and 165) : 

Circuit No. Electrical circuit 

1. Generator field circuit (left). 

2. Generator armature circuit (left). 
4. Generator regulator to shunt (left) . 
6. Battery to master switch. 

8. Shunt to ammeter ( + ) . 

9. Shunt to ammeter ( — ) . 

10. Shunt to instrument panel circuit breakers. 

11. Ignition switch cable (left). 

12. Ignition switch to ignition coil (left) . 

14. Starter switch circuit (including cable) to relay. 

15. Main light switch cable (to BAT terminal). 
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Circuit Xo. Electrical circuit 

16. Light switch (HT) to service head light. 

19. Light switch (BOD) to black-out driving light (including 

resistor) . 

20. Light switch (BHT) to black-out marker lights. 

21. Light switch (HT) to service tail light. 

22. Light switch (S) to service stop light. 

23. Light switch (BS) to black-out stop light. 

24. Light switch (BHT) to black-out tail lights. 

25. Siren (or horn) switch (including cable) to siren (or horn) . 
27. Instruments feed (instruments with polarity — left) . 

33. Water temperature gage to sending unit (left) . 

34. Low engine oil pressure signal light circuit (left) . 

35. High water temperature signal light circuit (left) . 
38. Dome light circuit (including breaker and switch). 
40. Instrument panel light circuit. 

47. Slip ring cable. ' 

40. Slave battery outlet ( 4- ) cable. 

50. Slave battery outlet ( — ) cable (ground). 

59. Hull ventilator circuit. 

68. Battery interconnecting cables. 

70. Generator regulator ground (left) . 

71. Windshield wiper circuit. 

72. Low transmission oil pressure signal light circuit (left) . 

73. LH temperature gage to LH signal light (instrument panel) . 

74. Starter solenoid circuit (left). 

75. Stop switch circuit (SW to SS on light switch) . 

76. Fuel pump control cable. 

77. Fuel pump switch to fuel pump (left) . 

78. Fuel pump switch to fuel pump (right). 

81. Battery (EH) to terminal blocks to shunt box. 

82. Starter to terminal block (left) . 

93. Starter relay grounding circuit (left). 

94. Stai'ter relay auxiliary grounding circuit (left) . 
104. Turret motor cable. 

138. Turret dome lights. 

201. Generator field circuit (right). 

202. Generator armature circuit (right). 
204. Generator regulator to shunt (right). 

211. Ignition switch cable (right) . 

212. Ignition switch to ignition coil (right). 

227. Instruments cable (instruments with polarity — right). 

233. Water temperature gage to sending unit (right). 

234. Low engine oil pressure signal light circuit (right) . 

235. High water temperature signal light circuit (right) . 
270. Generator regulator ground (right) . 
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272. Low transmission oil pressure signal light circuit (right) . 

273. B.H temperature gage to RH signal light (instrument panel) . 

274. Starter solenoid circuit (right). 
282. Starter to terminal block (right) . 

294. Starter relay auxiliary grounding circuit (right) . 

102. Distributor 

65. Removal. Open engine compartment hinged door. Remove dis- 
tributor cap. Leave cap in engine compartment suspended by ignition 
cables. It is not necessary to disconnect cables unless cap is to be 
replaced. Disconnect the two distributor housing ventilating lines. 
One of these lines is connected to the crankcase ventilating air cleaner 
and the other to tlie carburetor air intake elbow. Disconnect the two 
primary (low-tension) cables by unscrewing the coupling at side of 
distributor; also disconnect the end of cable inside the distributor 
at the terminal (fig. 57) . The cable from the capacitor (condenser) 
connects to the same terminal. Remove the screw which holds the 
ground strap. Remove the cap screw which holds the clamp arm to 
the support base and lift out the distributor. 




Figure S7. Removing distrilmtor. 
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h. Installation. Position complete distributor assembly in sup- 
port, turning rotor until lug in lower end of shaft meshes with slot in 
distributor drive shaft. Install cap screw holding clamp control arm 
to base of distributor support. Install ground strap. Connect primary 
circuit low-tension cable by inserting end thi'ough coupling fitting 
and connecting cable to terminal in distributor. Connect capacitor 
(condenser) to primary terminal at same time primary connection is 
made. Tighten knurled coupling nut at distributor housing only 
fmgertight. If cables were removed from top of coil or distributor 
cap, install and tighten fingertight. 

Warning: Pliers must not be used. The metal shell on distributor 
cap may be distorted or the high-tension towers on the bakelite cap 
may be cracKed. 

Connect the two distributor housing ventilating lines and tighten 
them securely. Install distributor cap, place sealing band in position, 
and tighten champ screw. If ignition cables (high-tension) were dis- 
connected from distributor caj), connect cables from coil and spark 
phigs. Check and adjust ignition timing (par. 104). Close engine 
compartment door. 
c. Contact Points. 

(1) Accessibility. Contact points are accessible for service when 
the distributor is either on or off the engine, \n or out of the 
vehicle. Figures 58 and 59 show oioerations being performed 
on the bench; however, the work may be performed in the 
same manner in the vehicle., Eemove distributor cap and 
rotor to service contact points. 

(2) Inspecting contact points, 't'he appearance of contact points 
reveals: first, whether the points require any service at all, 
and second, whether they should be cleaned or replaced. Con- 
tact point a]5pearance can be judged by the conditions de- 
scribed in (a) through (d) below. 

{a) A rough gray surface on the contact points is an ideal con- 
dition. Do not clean or replace points with this a]3pearance. 

(i) Oil-soaked points usually do not require dressing. Clean 
points thoroughly and see that the source of oil leakage is 
determined and corrected. 

(c) Pitted contact points will not cause ignition failure unless 
the pitting is severe. Do not replace points because of 
minor pits or projections. Eemove, clean, and smooth up 
witli a carborundum stone. 

(d) Oxidized points which have a blue or black scale usually 
do not require replacement, but the scale must be removed. 
Oxidized points are usually caused by a faulty coil or 
capacitor (condenser) . Replace these units if the oxidized 
condition recurs frequently. 
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(3) Cleaning contact points. If points are badly pitted, burned, 
or worn, remove and dress carefully on a smooth carborundum 
stone until all trace of corrosion or pitting is removed, keep- 
ing the surfaces as square as possible. Make sure that the 
points line up squarely with each other and adjust gap. Re- 
time ignition. 

Caution: Never attempt to clean points with emery cloth 

or sandpaper. 

(4) Adjusting contact point gap. Turn distributor drive shaft 
until cam is holding points at widest opening. Loosen con- 
tact support lock screw with screw driver, and adjust point 
.opening to a clearance of 0.013-0.018 inch (0.015 is ideal) by 
turning eccentric screw (fig. 58) and checking clearance witli 
feeler gage. Tighten lock screw and check clearance to make 
sure that points remained in adjustment. 
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Figure 38. Adjusting contact point gap. 



(5) 0 kecking breaker lever spring tension. Check tension of 
breaker lever spring, with spring scale hooked over lever as 
close to points as possible and held at right angles to lever 
(fig. 69) . Correct tension is 19-23 ounces. If spring scale is 
not available, check tension by feel. Tension can be adjusted 



by loosening screw on breaker support fiber base and sliding 
the spring either forward or backward or by bending the 
spring. Check gap after spring tension has been verified. 




Figure 59. Checking hreaker lever spring tension. 



(6) Replacing contact foint set. Remove lock screw from contact 
point support (fig. 58). Loosen screw which holds contact 
spring to connector. Remove retainer from contact point 
support stud. Lift out breaker lever and contact point sup- 
port. Place new parts in position, install mounting screws 
and retainer, and adjust gap. 

Note. See that fil)er rubbing block on contact arm is parallel to 
distributor cam. 

Install rotor and distributor cap. Retime ignition. 

Caution: Wipe new contact point set completely free of 
any oil with which they may have been coated for protection. 

d. Capacitok (Condenser). 

(1) Removal. Remove distributor cap and rotor. Disconnect 

capacitor (condenser) cable from primary (low-tension) ter- 
minal (figs. 57 and 58) . Remove screw and lock washer which 
holds capacitor (condenser) bracket to breaker plate, and 
lift out capacitor (condenser). 

Afote. Ignition capacitors (condensers) are serviced by replacement 
only. 

(2) Installation. Position capacitor (condenser) and bracket on 
breaker plate and attach them securely with screw and lock 
washer. Connect capacitor (condenser) cable to primary 
(low-tension) terminal. Install rotor and distributor cap. 
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103. Coil 



a. Eemoval. Open engine compartment hinged door. Disconnect 

the primary and secondary conduits from top of coil by unscreAving 
the coupling nuts on the shielded cable (fig. 60) . Disconnect the cable 




Figure 60. Ignition coil. 
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from the resistor at the bottom of the coil. Eemove the two cap screws 
and lock washers which attach coil to mounting bracket and remove 
coil. 

Note. Ignition coils are serviced only by replacement of the complete unit. 

&. Installation. Position coil on mounting bracket and attach 
securely with two cap screws and lock washers. Connect primary con- 
duit (low-tension) to minus ( — ) tower and secondary conduit (high- 
tension) to center tower on top of coil. Tighten knurled coupling nuts 
only fingertight, plus one-half turn. Connect cable to resistor terminal 
at bottom of coil (fig. 60) . 

Caution: Pliers must not be used as too much pressure may be 
be applied causing coupling nuts and seals at end of conduits to be 
damaged. 

104. Ignition Timing 

a. Method. The ignition is timed with the aid of a timing light 
(fig. 61). 

yote. Any necessary adjustments to distributor points must be made before 
timing Ignition. 

h. Procedxjre. 

( 1 ) Warm up engine until a smooth idle speed of 450-475 rpm can 
be maintained. 

(2) Stop engine. Open engine compartment hinged door and air 
outlet grille. 

(3) Disconnect ignition conduit at No. 6 spark plug by loosening 
coupling nut at plug. Connect spark plug cable from timing • 
light to the spring terminal at end of the insulator on the 
spark plug conduit. Connect the timing light cable to the 
resistor terminal at the bottom of the coil and to any good 
ground point such as the exhaust manifold stud (fig. 61). 

Caution: Do not connect a 12-volt timing light to resistor 
terminal at bottom of coil. If a 12-volt light is to be used, it 
must be connected to one battery only, to prevent burning out 
the light due to high voltage. 

(4) Start engine and run at a smooth idle speed at 450-475 rpm. 
Holding handle of timing light, aim light at pointer on en- 
gine front cover. Light should be aimed and reading should 
be taken as directly over timing indicator as accessibility will 
permit. The timing should be set so that indicator pointer on 
front cover lines up with "IGA" mark on the crankshaft 
pulley when the light flashes. 

(5) Adjust timing by loosening clamp screw on distributor con- 
trol arm and turning disti'ibutor until "IGA" mark on crank- 
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shaft pulley lines up with pointer on front cover. After set- 
ting has been obtained, tighten clamp screw securely (fig. 61) . 

(6) Disconnect timing light and connect spark plug conduit. 
Tighten spark plug conduit coupling nut fingertight, plus 
approximately one-half turn, using a small wrench. 

Vote. Do not force coupling nut, 

(7) If detonation is heard with above setting, it indicates that the 
fuel used is of less than 80 octane value and the spark should 
be retarded to the barely audible detonation point. It is pref- 
erable, however, to obtain correct grade of gasoline. 

(8) The timing procedure described in (1) through (7) above 
applies to either right hand or left hand engines. Both en- 
gines should be checked while timing facilities are available. 
If a synchroscope or timing light is not available, the timing 
can be set in the following manner : Connect a 24-volt lamp 
across the distributor breaker points. Crank the engine by 
hand using a socket wrench on the crankshaft pulley screw 
until the "IGA" mark on the pulley lines up with the pointer 
on the front cover. Rotate the distributor until the light just 
goes on. Tighten clainp screw on distributor arm. This 
method should not be used except when other facilities are not 
available. 

(9) Close air outlet grille and engine compartment hinged door. 
105. Wiring 

a. Removal oi^ Complete Ignition Harness. Open engine compart- 
ment hinged door. Disconnect spark plug ignition conduits by un- 
screwing coupling nut at upper portion of spark plug. Disconnect 
conduits at distributor cap by unscrewing knurled coupling nut at each 
conduit. Remove screws at straps on the conduit supports, loosen 
straps, and remove harness. 

i. Installation of Complete Ignition Harness. Connect each of 
the spark plug conduits, in turn, to the distributor cap, working from 
the wire markers and following the order indicated (fig. 62) . 

JTote. There is a numbered disk, placed on top of the distributor cap, through 
which cables pass. 

No. 1 terminal faces grease cup. Install conduits on supports straps 
and connect to spark plugs. Tighten spark plug conduit coupling nuts 
fingertight, plus one-half turn. Do not force coupling nuts. Tighten 
screws at conduit support straps and connect primary and secondary 
cables between distributor and coil. 

c. Individual Cables. Replacement of individual cables can be 
performed by using the procedure in a and h above as guide. 
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Figure 6B. Engine cylinder numberiny. 



106. Spark Plugs 

a. Removal. Open engine compartment hinged door. Disconnect 
the ignition conduits at the spark plugs by unscrewing the coupling 
nut at upper portion of spark plug. Using a deep S9cket wrench, 
loosen spark plugs by turning counterclockwise and then remove plugs 

and gaskets. 

6. Checking Gap. Check spark plug gap with a jgage which has a 
round feeler for aircraft type spark plugs ; or a fiat, ribbon-type feeler 
gage for automotive type spark plugs. The correct gap is 0.028-0.033 
inch (0.030 is ideal) . Gap adjustment must be made by bending side 
electrode only. For complete information on checking and cleaning 
spark plugs, refer to TB OED 313. 

c. Installation. Place new gasket on spark plug and insert plug 
ill engine. Tighten plug to a torque tightness of 7-10 foot-pounds 
torque. Refer to paragraph lOOd for spark plug specifications. Check 
the condition of the insulator at end of each spark plug conduit. In- 
sulator must not be cracked and spring terminal at end of insulator 
must not be damaged or missing. Connect the correct conduit to each 
spark plug (fig. 62) and tighten fingertight, plus one-half turn. Do 
not force these connections. 
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Section VIII. STARTING SYSTEM 



107. Description and Data 

a. Description, 

(1) There are two independent, but identical starting systems; 
one for each engine. Each system includes a starter mounted 
on the engine ; a solenoid for pinion engagement mounted on 
the starter housing; a starter relay mounted on the front of 
the bulkhead ; a feed circuit through the ignition switch ; a 
starter switch on the instniment panel ; a safety circuit com- 
prising a ground through the transmission warning signal 
circuit; and the necessary connecting wiring (fig. 63) . 

(2) To turn an engine over, the ignition switch, master battery 
switch, and emergency ignition switch must be turned on and 
the starter switcli button depressed. Current then flows 
through the two coils of the starter relay and grounds through 
the transmission warning signal unit. Energizing the relay 
coils closes tAvo circuits, one of which leads directly to the 
solenoid on the starter, while the other provides an inde- 
pendent ground circuit to function in case cranking action 
opens the transmission warning signal switch. With current 
flowing through the solenoid, the starter pinion is drawn into 
engagement with the flywlieel ring gear and the circuit for 
the heavy starting current is closed. 

(3) If the starter switch button should be depressed while the 
engine is running, no current will flow through the starter 
reJay because tlie oil ])rcssuj;e built up in the rotating trans- 
mission will iveep tlie warning signal switch open and thereby 
leave the relay with no ground connection. Whenever the 
engine stops and transmission oil pressure drops, the switch 
closes making the ground connection. The circuit can then 
be completed by pressing the starter switch button. 

6. Data. 
Starter : 



Make and model number. 

Type 

Voltage 



Delco-Remy 1108568 
four-pole, compound 
24 
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108. Starter 



a. Removal. 

(1) Ofen master battery sivitch. Open master battery switch by 
pulling out on knob and turn about one-quarter turn to lock 
in open position. 

(2) Remove left hull floor plate. Eemove screws from left hull 
floor plate. Support rear end of plate while removing last 
screws to prevent plate from dropping down and causing 
injury. Front of plate is held up by hooks. Slide plate 
toward rear of vehicle and lower to ground. 

Note. The starters of both engines are accessible through the left 

floor opening. 

(3) Disconnect tottery cable. Eemove nut from battery cable 
and lift cable off terminal. Disconnect cable from starter 
solenoid by removing nut and lifting off terminal. 

(4) Remove starter. First remove upper mounting screw (fig. 
64) which passes through flywheel bell housing; then remove 
bottom screw while supporting weight of starter with other 
hand. Remove starter through hull floor opening. 

h. Installation. _ 

(1) Install starter. Reaching up through left hull opening, place 
starter in position in opening on flywheel bell housing so that 
dowel on housing fits into cut-out on starter flange. While 
holding starter in position with one hand, install lower 




Figure 61i. Removing starter. 
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mounting screw through flywheel bell housing and tighten 
screw. Install and tighten other screw. 

(2) OoTmect solenoid, switch and hattery to starter. Connect 
solenoid switch cable and battery cable to starter and install 
retaining nuts and washers. 

(3) Install left hull -floor plate. Place gasket in position on 
rear hull plate. Eaise front end of plate and place hooks on 
plate over edge of hull floor. Kaise rear end of plate, aline 
screw holes with drift punch, and install attaching screws, 
and washers. 

109. Cranking Motor Solenoid 

a. Eemoval. Remove cranking motor solenoid only after tests 
(par. 73) indicate that this unit is at fault. Remove starter (par. 
108) . Remove cotter pin and lever pin holding solenoid plunger link 
to starter clutch actuating lever. Remove four mounting bolts hold- 
ing solenoid to starter. Remove bolt holding ground strap to starter. 
Remove cables. Lift solenoid off starter assembly. 

h. Installation. Place cranking motor solenoid in position on 
starter and install four bolts. Place clutch operating lever pin in 
position and lock with new cotter pin. Install cables on solenoid. 



110. Relay 

a. Removal. Remove relay only after tests (par. 73) indicate that 
it is at fault. Open master battery switch. Remove relay cover. Dis- 




Figure 65. Starter relay installed. 



connect five cables from relay terminals. Eemove two hex mounting 
posts and remove relay assembly from mounting bracket (fig. 65). 

h. Installation. Position relay on bulkhead and install hex 
mounting posts, with ground inserted under upper post. Connect five 
cables to relay according to diagram (fig. 63). Install relay cover. 

Section IX. FUEL, AIR INTAKE, AND EXHAUST SYSTEMS 

111. Description and Data 

a. Description. 
(1) Fuel system. 

(a) Two fuel tanks of approximately 55-gallon capacity each 
are carried in narrow, deep compartments on each side of 
the engine compartment. 

(b) A screen and a filter are incorporated in the fuel pump 
support assembly in the fuel tanks. The screen extends 
from the top of the fuel tank filler opening to the top of the 
fuel pump cage (fig. 75). This strains the fuel as it is 
poured into the tank and also acts as a flame arrester. The 
filter surrounds the fuel pump mounting cage at the bottom 
of the tank. This strains the fuel in the tank as it passes 
to the pump and is self -cleaning due to sloshing action of 
the fuel. The fuel pump is mounted within the fuel pump 
mounting cage. 

(c) A fuel line extends from each fuel pump through the top 
of the fuel pump support assembly, to a check valve and 
then to the shut-off valve. From these shut-off valves, a 
connecting line is carried across the support at the front 
of the engine compartment. This line contains two tee con- 
nections, from which a rubber tube extends to the auxiliary 
fuel filters at the carburetor float chambers (fig. 66) . This 
makes it possible for either tank to supply fuel to both 
engines. 

Note. Early production model vehicles did not have the auxiliary 
fuel filter, but have since been modified to include this filter. 

(d) The flow of fuel and selection of the tank is controlled by a 

pair of levers and switches at the front center of the driving 
compartment roof (fig. 7). From each of these levers, a 
control cable extends back to the shut-off valve. The cable 
for the pump extends from the switch to the terminal on 
top of the fuel pump support assembly, then to the pump in 
insulated conduit (fig. 67). 
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(e) The carburetors are of dual down-draft design, internally 
' vented, and fitted with dustproofing seals. Each of the 
dual barrels supplies the fuel naixture to four cylinders 
through the intake manifolds. Each carburetor is equip- 
ped with a small disk-type auxiliary fuel filter, which is 
mounted in a horizontal position on the carburetor float 
chamber fuel inlet fitting (fig. 66). This filter will retain 
the small particles of dirt which may pass through the 
main filter at the bottom of the fuel tank. The filter has 
a bowl removable for cleaning (fig. 73). 

(2) Air cleaners. Two oil bath type air cleaners, one for each 
carburetor, are mounted on the bulkhead at the rear of the 
fighting compartment (fig. 77). Incoming air passes over 
the oil and through the filtering element, or screen, and is 
then carried through tubes to the carburetors. 

(3) Exhaust system. The exhaust manifolds at the engine, mani- 
fold connection, muffler, and exhaust pipes carry off the 
exhaust gases and are known collectively as the exhaust 
system. 

Data. 

(1) Owrhuretor. 

Make Carter 

Type WCD dual down-draft 

Number 2 (1 per engine) 

Gas line connections %-in. hose nipple 

Idle adjustment screw-type 

Flange size 1^4: in. 

Choke type automatic climatic control 

(2) Fml jmnps. 

Make Carter 

Location in,cage at bottom of fuel tank 

Type centrifugal, electrically driven 

Number 2 (1 in each tank) 

Control switch and manual shut-off valve 

Pressure 6 lb 

(3) Fwl strainers. 

Make Ripley 

Location fiUer support, pump cage 

Type self -cleaning screens 

Number 4 

(4) Aweiliary fuel -filter. 

Make Zenith 

Location carburetor inlet 

Type ^ disk-type 

Number L 2 
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(5) Air cleaners. 

Make Donaldson or AC 

Location front of bulkhead 

Type oil bath 

Number 2 

Filter elements steel mesh 

Eeservoir capacity 3 qt 

112. Carburetors 

a. Caebuketor Adjustments. Test choke shaft with fingers to see 
that choke operates freely (fig. 68) . Eun engines until thoroughly 
warm (160° to 210° F.) and adjust throttle stop screws (fig. 69) so 
engine speed is from 450-475 rpm, with the transmission selector lever 
in "DRIVE" position and parking brakes set. Tighten two idle ad- 
justing screws (fig. 69) as far as possible without forcing, then loosen 
screws one and one-quarter turns. Engine should run smoothly with- 
out loping or stalling. Adjust screws if necessary. Check to see 
that choke setting mark on automatic choke housing is opposite mark 
on carbii i-etor flange. If necessary, loosen three choke housing mount- 
ing screws and rotate housing until marks line up (fig. 69) . Tighten 
screws. 



m INTAKE ELBOW-^ 



CRANKCASE AIR CLEANER 
Mr 




CARBURETOR CHOKE SHAFT-^ "-CARBURETOR 

Figure 68. Testing carburetor choke shaft. 
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Figure 69. Adjusting oarburetor. 



b. Removal. Disconnect choke heater line at carburetor and at 
manifold and remove line. Disconnect distributor ventilating line 
at carburetor air intake elbow (late model engines). Loosen hose 
clamp at carburetor air intake elbow (fig. 46) and lift elbow off car- 
buretor. Make sure both fuel tank control levers (in driver's com- 
partment) are in "OFF" positions. Loosen hose clamp at carburetor 
auxiliary fuel filter and slide hose off connection. Loosen hose clamp 
on crankcase-to-air-cleaner hose at rear of carburetor and slide hose 
off nipple. Unhook throttle retracting spring from throttle rod, and 
slide rod out of carburetor throttle shaft lever. Remove four nuts 
which hold carburetor to intake manifold and remove carburetor and 
upper gasket (fig. 70) . Leave insulator and lower gasket on manifold. 

c. Installation. Install a new gasket over insulator on intake 
manifold (fig. 70). Place carburetor over mounting studs on intake 
manifold, and install four retaining nuts. Slide rubber fuel hose 
over connection on carburetor auxiliary filter, and tighten hose clamp. 
Connect crankcase-to-air-cleaner hose to fitting at rear of carburetor, 
and tighten hose clamp. Connect choke heater line to carburetor and 
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Figure 70. Removing carburetor. 



to exhaust manifold by screwing nut on line into fitting on carburetor 
and manifold. Tighten securely. Slide air intake elbow over top of 
carburetor, and tighten hose clamps securely. Connect distributor 
ventilating line (hg. 57) to carbiu'ctor intake elbow, and tighten se- 
curely (late model engines). Slide trunnion on throttle rod through 
throttle shaft lever, hook retracting spring to hole in trunnion, and 
connect spring to bracket on manifold front clamp bolt. 
d. Throttle Linkage Adjustment (fig. 72). 

(1) Disconnect front throttle rod and lock throttle in zero posi- 
tion by inserting a i/4-inch drill rod pin through holes in front 
relay lever and front relay shaft support (fig. 71). Loosen 
clevis lock nut for front throttle rod and turn clevis until holes 
in clevis and front throttle relay shaft line up. Install clevis 
pin and tighten lock nut. Adjust throttle rods between front 
and rear intermediate throttle relay levers in the same man- 
ner. Adjust rod between rear intermediate relay lever and 
rear relay lever in the same manner. Connect vertical 
throttle rod from rear lower throttle relay to rear throttle 
cross shaft and lock rear throttle cross shaft in zero throttle 
position by inserting a pin, through relay lever and bracket 
on right-hand engine. Adjust clevis at upper end of rod 
until clevis holes line up with hole in lever and then insert 
clevis pins. Set idle adjusting screws (fig. 69) so that en- 
gine speed is from 450-475 rpm as noted on the tachometers 
when the transmission selector lever is in "DRIVE" position, 
transfer unit shift control lever is in "HIGH" or "LOW" 
position, and parking brakes are set. Disconnect each 
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Figure 71. Checking throttle synchronisation. 

throttle rod at carburetor throttle levers and turn adjusting 
nut at rear end of each rod until trunnion pin lines up with 
hole in carburetor throttle lever while lever is held against 
the idle adjusting screw. Connect throttle rods and remove 
all i4:-inch drill rods from alining holes. Pull out hand 
throttle until speed of both engines is approximately 1,000 
rpm. Speed of the two engines should not differ more than 50 
rpm at idling speed or 100 rpm at 1,000 rpm. 

Caution: Do not puU engine against fluid coupling for 
more than 1 minute at a time and allow at least 3 minutes 
for the oil to cool before repeating. 

Pull up on rear throttle cross shaft to rear lower throttle 
relay rod as far as possible to see that carburetor throttle 
valves are wide open. Adjust if necessary. 
(2) Working in driving compartment, push down on accelerator 
pedal (with engines not running) until throttles are in wide 
open position. Measure distance between accelerator pedal 
and front hull plate. This distance should be one-eighth of 
an inch with throttle linkage in full open position. If clear- 
ance is incorrect, disconnect front throttle rod (fig. 72) , and 



turn clevis until one-eighth of an inch clearance is secured. 
Connect rod and tighten lock nut. Engage and adjust as- 
sistant driver's accelerator pedal in same manner. Adjust 
hand throttle control by turning adjusting nuts on end of 
hand throttle control cable until nuts are one-eighth of an 
inch from trunnion, with throttle control linkage in closed 
position. Be sure of freedom between trunnion and hand 
throttle control cable extension. Bend mounting bracket, if 
necessary, to line up cable with trunnion. 
e. Servicing Auxiliary Fuel Filter. Loosen bail nut and remove 
bowl from filter (fig. 73) . Do not try to remove gasket as it may be 
cemented in place. Wash filter element with dry-cleaning solvent 
or volatile mineral spirits paint thinner. 

Caution: Do not damage the disks. Do not scrape, scrub, or use 
compressed air. Do not disassemble the filter element. 
If element cannot be cleaned satisfactorily, replace entire element. 
.Wash sediment bowl before installing. Install sediment bowl on filter, 
making sure that gasket is in place and tighten bail nut. Nut should 
be tightened fingertight. If bail nut is overtightened, the gasket may 
be cut by the sediment bowl or the bail stretched to the point where 
a good seal between the bowl and the filter body cannot be obtained. 
In the event the bail has been stretched, it may be kinked slightly to 
allow the bail nut to contact the bowl. Check for leaks when engines 
are running. 




Figure IS. Auxiliary fuel filter — exploded view. 
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113. Fuel Pumps 



a. Removal. The fuel pumps are not removed as a separate item, 
but are removed along with the whole fuel pump support assembly 
(fig. 75). Fuel pumps normally require no attention in service. To 
replace an inoperative pump, turn master battery switch to the "OFF" 
position. Remove battery cover plate and fuel tank cover plate by 
removing the attaching screws and lift off plates, the fuel pumps are 
now accessible (fig. 74). Remove screw wliich holds pump cable to 
terminal and tape end of cable. Loosen hose clamp at fuel pump outlet 
elbow and slide hose off elbow. Remove 12 attaching screws and 
remove complete support assembly (fig. 75) . 

&. lNSTAij:.ATroN. Position a new gasket on fuel tank, and slide sup- 
port assembly into fuel tank and into retainer in bottom of tank. In- 
stall 12 attaching screws, mount ground strap under one screw, and 
tighten all screws securely. Connect fuel outlet hose to elbow and 
tighten hose clamp (fig. 74). Remove tape from end of cable and 
install it on terminal. Place rubber guard over terminal. Position 
fuel tank cover over opening and install attaching screws. 




Figure 75. Ptiel pump support assembly. 
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ing screws. Place overflow pipe in position, connect hose connections 
at filler neck and engine compartment side, and tighten hose clamps. 
Install overflow pipe clip screws and tighten. Fill cooling system 
(par. 118) and close engine compartment door. 




Figure 81. Installing radiator thennostat. 

121. Radiator and Fan 

a. Removal. 

(1) Drain cooling system. Eefer to paragraph 118. 

(2) Remove radiator cover and, engine comfartment door. 
Traverse turret 90° from the straightforward position. Re- 
move the six screws that hold radiator cover assembly to hull 
and the six screws that hold cover and engine compartment 
door to engine compartment cross angle (fig. 82) . Using a 
chain, rope, or cable as a sling, attach to handles on cover 
inlet, then attach sling to hoist. Unlatch engine compart- 
ment door. Lift the cover and door together as a unit off 
vehicle. 
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and washers holding thermostat housing to radiator and remove 
housing. Remove thermostat and discard gasket (fig. 80) . 

h. Inspection. Check thermostat by placing it, with bimetal coil 
down on a brick or stone, in a pan of water which contains a ther- 
mometer. 

Caution: Do not place either the thermostat or the thermometer on 
bottom of pan because of concentration of heat at bottom when pan is 

heated over a burner. 

Heat water until thermostat valve begins to open. The temperature 
at which this occurs depends on the heat range for which the thermo- 
stat is designed. The operating temperature is stamped on the hous- 
ing flange of most thermostats. If the thermostat does not open at 
all or does not open at a temperature close to the markings found on 
the thermostat flange, it should be replaced. If the thermostat does 
not open and close completely, does not function freely, or is badly 
rusted, it should be replaced. 




Figure SO. Removing thermostat and radiator inlet housing. 



c. Installation. Place a new housing gasket on radiator top tank, 
and position thermostat on gasket with valve extending into tank 
(fig. 81). Position housing and install four mounting screws and 
washers. Using a torque wrench, tighten cap screws to 18 foot- 
pounds torque. Connect hose to housing and tighten hose clamps. 
Position metal seal on radiator and cross angle and install five mount- 
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blowing from the rear. Use water, if necessary, to soften 
obstructions. 

/. Leaks. After completing the flushing operation, make certain 
that the engine has been allowed to cool again. Install the drain plug. 
Pour water slowly into the radiator until the system is approximately 
half full (20 qt.), then run the engine at idling speed and fill the 
system to 2 inches below bottom of filler neck. Stop the engine. Ex- 
amine the entire cooling system for leaks. This is important because 
the cleaning solution uncovers leaks which may have been plugged 
with rust or scale. Leaks that cannot be corrected by the using organi- 
zation should be reported immediately to higher authority. After 
leaks have been remedied, proceed as in g below. 

g. Coolant Service. 

(1) When servicing the vehicle for summer, fill the system nearly 
full with clean water. Add corrosion-inhibitor compound in 
the proportion of 1 container of inhibitor to each 4 gallons of 
cooling system capacity. Then complete filling the system 
with water. 

(2) When servicing for winter (for operation in arctic regions, 
refer to par. 55) , fill the system about one-quarter full of clean 
water. Add sufficient antifreeze compound (ethylene glycol 
type) for protection against the lowest anticipated tempera- 
ture (par. 55). Add water until the system is nearly full, 
then run the engine until the normal operating temperature 
is reached. Then add sufBcient water to fill the system to 2 
inches below bottom of filler neck. 

119. Hoses and Connections 

a. Removal. Drain cooling system (par. 1185). Loosen screws in 
hose clamps and slide hose off ends of radiator, cylinder head and 
water pump elbows, and bypass fittings. 

i. Installation. The hoses are installed without gasket cement. 
Install clamps on hoses, slide in place on connection elbows and fittings, 
and tighten clamp screws securely. 

120. Radiator Thermostat 

a. Eemoval. Drain approximately 2 gallons of fluid from cooling 
system and install drain plug. Open engine compartment door. Re- 
move five screws holding metal seal to radiator cross angle and remove 
seal. Loosen hose clamps on overflow pipe at filler neck and engine 
compartment side. Remove overflow pipe clip screw and remove 
pipes. Loosen hose clamps and disconnect the two hoses at radiator 
thermostat housing on radiator top tank. Remove four cap screws 
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during the cleaning, fliisliing, and draining. Kun the engine, 
with the air inlet covered, if necessary, until the temperature 
is within operating range. Stop the engine, remove the radia- 
tor filler cap (fig. 79) and drain the system. 

(2) Allow the engine to cool. Close the drain plug, pour water 
slowly into the radiator until the system is approximately 
half full (20 qt.), then run the engine at idling speed. Add 
the cleaning compound — 51-C-1568-500 in the proportion of 
one container of cleaner to every 4 gallons of cooling system 
capacity. Then complete filling the system with water. 

Caution : Never mix the water and the cleaning compound 
before putting them into the system. Do not spill the solution 
on skin, clothing, or painted portions of the vehicle. 

(3) Eeplace the radiator filler cap and run the engines at fast 
idling speed, covering the air inlet if necessary, until the cool- 
ant reaches a temperature above 180° F. Do not drive the 
vehicle. 

(4) Stop the engine after it has run for 30 minutes at 180° F. 
Then remove, the radiator cap and drain the system 

completely. 

d. Neutralizing. 

(1) Allow the engine to cool. Install drain plug, pour water 
slowlj^ into the radiator until the system is approximately half 
full (20 qt.), then run the engine at idling speed. Add the 
neutralizer compound in the proportion of one container of 
neutralizer to every 4 gallons of cooling system capacity. 
Each cleaning compound container contains a separate por- 
tion of neutralizer. Then fill the system with water. 

(2) With the air inlet covered, let the engine idle for at least 5 
minutes at the normal operating temperature. Then stop the 
engine. 

(3) Drain the system completely. 

e. Flushing. 

(1) Allow the engine to cool. Install drain plug. Pour water 
slowly into radiator until system is approximately half full 
(20 qt.), then run engine at idling speed, and fill system 
completely. 

(2) Run the engine, keeping air inlet covered, if necessary, until 

the coolant is heated to normal operating temperature. 

(3) Drain the system by removing drain plug and radiator cap. 
Repeat flushing operation until drain water is clear. 

(4) Again allow the engine to cool and clean all sediment from 
the radiator cap valves and overflow pipe. Blow insects and 
dirt from radiator core air passages with compressed air, 
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To vent the radiator, turn the cap to the left (counterclock- 
wise) until the first stop is reached (fig. 79). Leave the cap 
in this position at least 1/2 minute or long enough to vent the 
system thoroughly. Then press down the cap to clear the 
stop and turn further to the left to remove. 
(2) Install cap securely. After filling with fluid to 2 inches be- 
low filler neck, install the radiator filler cap and be sure to 
turn it as far as possible by hand so that the entire cooling 
system will be sealed while operating. If this is not done, 
there may be excessive loss of coolant while operating under 
heavy service. 

Note. Make sure radiator cap gasket is in good condition and in 
place before installing cap. 




Figure 79. Removing radiator filler cap. 



h. Draining. Each cooling system is drained at one point only, a 
plug marked "WATEE," in the bottom of the transmission oil pan 
(fig. 108). Eemove radiator cap for rapid and complete draining of 
the system. 

Caution: Open valves or petcocks which control flow of coolant to 
heaters or other accessories, to facilitate complete draining. 
c. Cleaning. 

(1) Open the petcocks which shut oflf the coolant from the heaters 
or other accessories, if used, to allow for complete circulation 
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through a bypass hose back to the water pump and through 
the engine until the engine reaches an efficient operating 

temperature. 

(3) The coolant is also pumped through an external pipe to an oil 
cooler located in the transmission oil pan, where it cools the 
transmission oil. and is then returned to the water pump. 

(4) The capacity of each cooling system is 40 quarts. 

(5) The engine fan is carried in a mounting spider attached to 
the fan shroud at rear of radiator. The fan is driven by a 
drive shaft mounted on ball bearings under the intake mani- 
fold and through a universal joint and yoke connected to the 
generator pulley. 

Data. 

(1) Fan. 

Blades, angle 32 deg 

Blades, diameter 21 in 

Number of blades ; 4 

Drive belts, drive shaft, and universal joints 

Drive ratio 1.1 to 1 

Make Hayes 

(2) Radiator. 

Core area (each) 540.5 sq in 

Type tube and fin 

Make Harrison 

(3) Thermostat. 

Location radiator inlet housing 

Opening temperature 141° to 146° F. 

Type bimetal 

Make Dole 

(4) Water jmmp. 

Drive triple belt 

Lubrication fitting 

Packings spring-loaded, chevron type 

Type centrifugal 

Location right front of engine block 



118. Maintenance 

a. Adding Coolant. 

(1) Vent fiTler cap before removing. 

Caution: Before removing the radiator filler cap from a 
hot system, always vent the radiator long enough to allow 
all pressure in the system to escape; otherwise, there is a 
possibility of serious personal injury from steam and hot 
water. 
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(2) Install cleaner. Position two metal straps around air cleaner 
and tighten screws. Coat the inside of the carburetor air 
intake hose connection with gasket cement and slide outlet on 
air cleaner into hose. Tighten hose clamp securely. Connect 
air cleaner inlet pipe to cleaner and tighten hose clamp. 
Position cover over battery compartment and install the five 
retaining screws. 

116. Exhaust Pipes and Mufflers 

a. Eemoval. 

(1) Remove air outlet grille. Open engine compartment and 
remove air outlet grille (par. 94) . 

(2) Remove mu-ffler assembly. Remove two bolts and nuts hold- 
ing muffler and exhaust pipe assembly to exhaust manifold 
connector pipe (fig. 46) . Remove muffler and discard gasket. 

h. Installation. 

(1) Install muffler. Lower muffler and exhaust pipe assembly 
into position in vehicle. Place a new exhaust pipe gasket 
between the exhaust connection flange and muffler assembly. 
Install bolts and nuts holding muffler assembly to exhaust 
connection flange. 

(2) Install radiator air outlet grille. 

Note. Be sure exhaust outlet pipes are in center of air outlet grille 
openings. Eeposition muffler if necessary. 

Close engine compartment door. 

Section X. COOLING SYSTEM 

1 1 7. Description and Data 

a. Description. 

(1) This vehicle has two identical, but completely independent 
cooling systems ; one for each engine and transmission (fig. 
78). Each system contains a radiator, water pump, thermo- 
stat and necessary connections, engine fan and fan drive, and 
an oil cooler for the hydramatic transmission. 

(2) The coolant is drawn from the radiator by the water pump 
and forced into the engine water jackets. After circulating 
through both cylinder blocks and cylinder heads, the heated 
coolant is forced up through hose connections to the top tank 
of the radiator. A bimetal thermostat, with double poppet 
valves located in the radiator inlet housing permits free flow 
when the coolant is hot, but causes cold fluid to recirculate 
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Figure 77. Atr cleaner (AO) — servicing cleaner. 

C. IjSrSTALLATrON. 

(1) Check Met opening. The air cleaners are interchangeable 
as rights and lefts by interchanging the plate, retained by 
eight screws, with the precleaner inlet pipe on the cleaner. 
The outlet opening on the air cleaner is not removable, but is 
part of the cleaner itself. The outlet opening must always 
be connected to the carburetor air intake pipe. 

Caution: If the air cleaner is installed incorrectly or filled 
above level markings, oil will be drawn out of the air cleaner 
and into engine, or partially restrict air flow to carburetor. 
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tions from which a rubber line extends to the carburetor 
auxiliary fuel filters. The fuel lines are connected to the 
tees by short hose connections. These connections are of a 
synthetic rubber composition and should not be replaced with 
ordinary rubber hose. 

(2) When removing the fuel lines, be sure fuel control levers are 
in the "OFF" position. Eemove fuel tank cover. Disconnect 
the fuel line at the shut-off valve at the side of the engine 
compartment by loosening hose clamps and sliding hose off 
line. ■ Disconnect fuel hose at each carburetor auxiliary fuel 
filter by loosening hose clamp and sliding hose off nipple. 
Eemove four bolts and clamps holding main line to the sup- 
port bar and lift the fuel line as an assembly out of vehicle. 

(3) To install the fuel line, position the assembly against the 
support bar and install the four bolts and clamps holding 
main line to bar. Slide fuel hose over nipple at filter and 
tighten hose clamp. Connect fuel line at shut-off valve and 
tighten hose clamp. Start both engines and run for a suffi- 
cient length of time to check all connections for leaks. Install 
fuel tank cover. Close engine compartment. 

115. Air Cleaners 

a. Servicing. Loosen the two wing nuts which hold the air cleaner 
oil reservoir to the air cleaner. Wliile supporting the reservoir from 
bottom, swing out the retaining bolts and lower the reservoir. Remove 
screen from Donaldson type air cleaner (fig. 76) by turning screen 
counterclockwise, then pulling screen down out of air cleaner. Eemove 
element from AC type air cleaners (fig. 77) by pulling it downward. 
Pour out old oil and clean reservoir and screen Avith dry-cleaning 
solvent or volatile mineral spirits paint thinner. Dry all units thor- 
oughly with compressed air if available, fill reservoir to level indicated, 
using approximately 3 quarts of engine oil (seasonal grade) (par. 62), 
and install screen or element and reservoir. 

6. Removal. The air cleaners are mounted to a bracket on the 
fighting compartment side of the bulkhead by means of two metal 
clamping straps that encircle the unit (fig. 77). Eemove five screws 
holding battery compartment cover to hull roof and remove cover. 
Working in battery compartment, loosen hose clamp holding carbu- 
retor air intake hose to outlet connection on air cleaner. Working in 
fighting compartment, loosen hose clamp holding air cleaner inlet 
pipe to air cleaner. Eemove screw holding each clamping strap around 
air cleaner and lift complete assembly from its mounting. 
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114. Fuel Tanks and Lines 

a. Draining. A drain hole cover is secured to the hull floor directly 
under each fuel tank (fig. 34). To drain the tanks, remove the four 
cap screws holding the plate in position and remove the drain plug 
at the bottom of the tank. 

h. Removal (fig. 74). Remove covers over fuel tanks and batteries 
by removing the attaching screws and lifting off covers. Turn master 
battery switch to the "OFF" position. Disconnect fuel pump cable 
at terminal and tape cable. Disconnect terminals at batteries. Re- 
move four batterj'^ hold-down nuts. Remove hold-downs and lift out 
batteries. Remove battery box retaining screws and lift out battery 
box. Remove screw holding conduit clamps to fuel tank cover angle 
brackets and lay conduit to one side. Loosen hose clamp at fuel 
pump assembly outlet and slide hose off connection. Remove two 
screws holding fuel shut-off valve to side of hull ; disconnect fuel line 
at shut-off valve from side of hull; disconnect fuel line at shut-off 
valve by loosening hose clamp and slide hose off connection. Lay 
shut-off valve to one side. Remove screws holding compartment cover 
angle brackets to hull and remove brackets. Remove screws holding 
flat spring spacers to insulating pad on inner wall of compartment. 
Attach a rope sling through lifting handles on fuel tank and remove 
fuel tank from compartment. 

0. iNSTALLATrour OF Tanks AND Batteries (fig. 74). Lower fuel 
tank into compartment. Install three flat spring spacers between fuel 
tank and inner compartment, sliding into groove provided. Install 
retaining screws. Position fuel tank compartment angle brackets 
around opening, making sure that the seals are in proper position, and 
install attaching screws. Lower battery box into position and install 
battery box mounting screws. Place batteries in battery box and 
install hold-downs. Connect batteries in series so that the positive 
terminal (right batteries ) is toward rear of vehicle (fig. 90) . Negative 
terminal on left batteries should be toward rear of vehicle. Connect 
terminals to batteries. Place shut-off valve against inner compart- 
ment wall and install two attaching screws. Connect fuel lines to 
shut-off valve and nipple on fuel pump support assembly and tighten 
hose clamp. Install three sci'ews and clamps holding conduit to inner 
fuel compartment angle bracket. Connect ground strap to top of fuel 
pump support assembly and connect cable to terminal. Install rubber 
guard over terminal. Position fuel tank cover and battery cover over 
openings and install attaching screws. 

d. Installation of Lines. 

(1) The main fuel line extends from one fuel tank to the other 
and is carried across the support at the front of the engine 
compartment (fig. 46). This line contains two tee connec- 



163 




Figure 82. B(Mator cover. 



( 3 ) Remove radiator. Disconnect radiator overflow pipes at hose 
connection at filler neck and under metal seal at eiigiiie com- 
partment sides and remove pipes. Kemove screws which hold 
metal seal to radiator cross angle and remove seal. Discon- 
nect oil cooler hoses at each end of cooler where connected to 
tubes and plug pipes to minimize oil spillage (fig. 78) . Ee- 
move oil cooler mounting bracket screws and lift oil cooler, 
hanger, and hoses from vehicle as an assembly. Loosen liose 
clamps on radiator thermostat housing at top of radiator and 
outlet pipe at bottom of radiator and pull hose off connec- 
tions. Kemove four screws which hold fan shaft universal 
joint bearing trunnions on fan drive shaft yoke. Slide slip 
joint back to clear yoke. Remove two long bolts which hold 
upper part of radiator to center and side supports. Back out 
one long bolt which holds lower part of radiator to side sup- 
port. 

'Note. This bolt cannot be removed completely until radiator has 
been lifted out. 

Working on rear side of radiator, remove short bolt which 
holds I'adiator to support at center. Hook sling to lifting 

rings on top of radiator (fig. 83), connect hoist to sling, and 
lift radiator, shroud, and fan assembly out of vehicle (fig. 84) . 
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Figure 83. Radiator and transmission oil cooler mountings. 




Figure 84. Removing radiator. 
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Tilt radiator forward, to clear cross angle with fan drive 
shaft yoke. Remove other radiator in same manner. Re- 
move eight bolts and washers which attach fan support to fan 
shroud and remove fan. Kemove four bolts, nuts, and 
washers which attach fan shroud to radiator and remove 
shroud. 

h. Installation. 

(1) Install radiator. Place fan shroud on radiator and install 
four attaching bolts, nuts, and ^Yashers. Place fan assembly 
on fan shroud and install eight bolts and washers which 
attach fan spider to shroud. Connect sling to radiator lifting 
rings, attach hoist to sling, slide long, lower, outer bolt in 
position, and lower radiator into position in engine compart- 
ment. Tilt top of radiator toward rear of vehicle to clear 
cross angle with fan drive shaft yoke (fig. 84) . Install one 
long bolt through ujiper part of radiator and into tapping 
nut on center support. Screw long, lower, outer bolt into 
side support. Working at rear of radiator, install short bolt 
through center support and into tapping nut on radiator. 
Connect hose connections at radiator thermostat housing at 
top of radiator and outlet housing at bottom of radiator and 
tighten hose clamps. Line up fan drive shaft yoke with uni- 
versal joint bearing trunnions and install four screws and 
lock plafees. Tighten screws to a torque tightness of 16-25 
foot-pounds and lock in place by bending lock plate ears over 
flat of screw. Place oil cooler on bulkhead and install hanger 
screws. Connect oil cooler hoses at each end of oil cooler. 
Position metal seal on radiator cross angle and radiator, and 
install five mounting screws with washers. Place radiator 
overflow pipe on top of radiator, connect short hose at filler 
neck and hose under metal seal at engine compartment side 
to pipe, and tighten hose clamps. Install overflow pipe clip 
screw. 

(2) Install radiator cover and engine compartment door. Attach 
sling to handles on radiator cover assembly, attach hoist to 
sling, and lift cover and engine compartment door together as 
a unit. Place over engine compartment. Fasten the six 
screws that hold these two items to the engine compartment 
cross angle. Fasten the six screws that hold the radiator 
cover assembly to the hull. Turret can now be traversed 
back to its customary position. 

(3) Fill cooling system,. Refer to paragraph 118. 
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122. Water Pump 

a. Eemoval. Drain cooling system (par. 118) . Install drain plug. 
Open engine compartment door and fasten to turret. Remove six cap 
screws that hold engine compartment rear air outlet to mounting 
angles and remove outlet. Loosen locking nut holding generator cradle 
in position and lower generator to lowest position. Slip belts off water 
pump pulley Imnd. Loosen hose clamp that holds inlet connection 
hose on pump body inlet. Remove five screws and washers that hold 
water pump body to cylinder block (fig, 85). Remove pump and 
discard gasket. 

&. Installation. Place new gasket on water pump and position 
pump on cylinder block with pulley under generator and water pump 
belts. Install five pump mounting screws and lock washers and draw 
up evenly (fig. 85). Connect inlet connection hose and tighten hose 
clamps. Install belts on water pump pulley, prying in place hand 
only. Using large screwdriver or small utility bar between generator 
and generator cradle, pry up on generator and adjust belts until there 
is from five-eighths to three-quarters of an inch deflection in belts, 
measured midway between generator and water pump pulleys (fig. 37) . 
Hold generator in this position and tighten generator cradle locking 
nut. Lift or hoist engine compartment rear air outlet into position 
on mouuting angles and install the six screws. Close engine compart- 
ment door. Fill cooling system (par. 118) . 




Figure 85. Water pump installed. 
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Section XI. GENERATING AND CHARGING SYSTEM 



123. Description and Data 

a. Description. 

( 1 ) 0 hm^ging circuit. Since there are two generators, one on each 
engine, there are two charging circuits, identical in circuit 
and each connected so as to charge all of the batteries. Each 
charging circuit consists of a generator, a four-unit generator 
regulator, and the cables and conduits required to connect 
these units to the batteries (fig. 86) . 

(2) Generators. Two generators are used, one mounted on each 
engine. Each generator is a 24:-volt, 60-ampere, 4-brush, 
4-pole, shunt-wound type, with sealed, self-lubricated ball 
bearings supporting the armature. The generator is clamped 
in a mounting cradle and bracket and driven from the crank- 
shaft by three matched belts. The cradle is adjustable to 
provide correct belt tension. 

(3) Generator regulators. The two generator regulators are 
mounted on the front of the bulkhead, one on each side (fig. 
87). Each regulator consists of four units: a voltage regu- 
lator, a current regulator, a circuit breaker relay, and an 
actuating relay. These last two relays function together to 
perform the same duty as a cut-out relay, namely to open the 
circuit when generator voltage falls below battery voltage 
and to close the circuit when generator voltage is sufficient 
to charge the battery. 

h. Data. 

(1) Generator: 

Make and model number Delco-Eemy H17309 

Output (cold) 48-50 amp 

Eotation (drive end view) counterclockwise 

Winding 4-pole, shunt 

(2) Generator regulator: 



Make and model number. 
Type 



Delco-Kemy 1118501 
4-unit, 24-v 
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CIRCUIT BREAKER (70 AMPSi) 




124. Generators 



a. Removal. 

(1) Test generator. Make certain, by following test procedures 
given in paragraph 76, that generator requires replacement. 

(2) Open engine compartment. Open master battery switch 
(fig. 5). Turn handles to unlocked position and open hinged 
engine compartment door. Remove six mounting screws and 
lift olf rear outlet grille. 

(3) Remove generator belts. Loosen generator cradle adjusting 
nut and allow generator and cradle to drop to lowest position. 
Loosen knurled packing nut on front fan shaft yoke at genera- 
tor pulley end. Slide three drive belts oflE generator pulley. 

Caution: Never pry belts off pulley with a screwdriver or 
other sharp tool, as pulleys may be accidentally nicked and 
burred. 

(4) Remove generator. Remove two nuts and spacers holding 
generator mounting strap clamps to cradle clevis (fig. 88) 
and swing clamps back. Remove terminal shield and dis- 
connect generator cables. Lift generator out of cradle. 

h. Installation. 

(1) Mount generator in cradle. Lift generator into mounting 
cradle on engine, at same time sliding fan shaft behind 
generator pulley into universal joint yoke splines, and seating 




Figure 8S. Generator installed. 
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locating lug on cradle in locating hole in generator housing 
(fig. 89) . Swing generator mounting strap clamps into posi- 
tion on generator and insert clevis in toggle. Install spacer 
and nuts or clevis and tighten. Connect generator cables (fig. 
50) and install terminal shield. 

(2) Install and adjust l)elts. Lift each belt in turn up into its 
position on pulley. Tighten knurled packing nut at front 
fan shaft universal joint yoke. Raise generator and cradle 
uLntil there is five-eighths to three-quarters of an inch slack 
in the belts, measured midway between generator and water 
pump pulleys (fig. 37). 

(3) Close engine compartment. Lift rear outlet grille into posi- 
tion and install six mounting screws securely. Close hinged 
engine compartment door and turn handles to locked position. 




Figure 89. Generator (underside) . 



125. Generator Regulators 

' a. Removal. Make certain, by following test procedures given in 
paragraph 77, that generator regulator requires replacement. , Open 
master battery switch. Working in fighting compartment, remove 
four nuts (fig. 87) that hold regulator assembly to bulkhead. Pull 
generator regulator and conduit assembly away from bulkhead. 
Disconnect three wires at regulator terminals and remove regulator. 

&. Instau^ation. Connect three wires to regulator terminals, as 
shown in figure 87. Close master battery switch and connect a jumper 
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momentarily between field terminal and battery terminal of regulator. 
This allows a momentary surge of battery current to flow to the 
generator and polarize it correctly. Position regulator assembly on 
bulkhead and install four nuts holding regulator to bulkhead (fig. 87) . 

Note. Never attempt to adjust generator regulators ; service by replacement 
only. 

Section XII. BATTERIES AND LIGHTING SYSTEM 
126. Description and Data 

a. Description. 

(1) Battery. A 24- volt electrical system is employed in this 
vehicle. The battery consist of four separate 6-volt, 118- 
arapere-hour, 3-cell units connected in series. Two 6-volt 
batteries are carried in battery boxes on each side of the ve- 
hicle at the bulkhead above the fuel tanks (fig. 90) and are 
connected in series by a cable clipped to the bulkhead. 




Figure 90. Battery installed. 

(2) Master battery switch. The master battery switch, located 
on the left side of the engine bulkhead between the air cleaner 
and hull side wall (fig. 5), is provided to open the battery 
ground circuit and thus cut oS all electrical circuits. 

Caution: This switch must be turned "OFF" while filling 
the fuel tanks. 
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(3) Slave hattery receptcuole. The slave battery receptacle is 
located on the right of the bulkhead on the fighting compart- 
ment side (fig. 91) . This receptacle is provided for plugging 
in a battery or battery charger when the batteries are too low 
to function properly. The circuit is shown in figure 92. If 
an external charger is employed to recharge the batteries it 
must be comiected to this receptacle by cable — 17-0-568 



note. In an emergency, a cable may be connected from another tank 
to supply current to start the vehicle by use of the slave battery 
receptacle. 



(4) Lighting system. 

(a) Driving lights. The driving lights consist of two head 
lights, with blackout marker lights incorporated, a black- 
out driving light, and two dual-purpose tail lights. The 
left tail light contains a blackout tail light and a double 
filament combination service tail and stop light. The 
right tail light contains a blackout tail light and a blackout 
stop light. These circuits are shown in figures 93 and 94. 

(6) Blackout driving light. The blackout driving light when 
not in use is carried in a bracket mounted on the left hull 
wall in back of the driver's seat and is put in use by sub- 
stituting for the head light in the left head light mount. 
A resistor is inserted in the circuit (fig. 94) to reduce the 



(fig. 26). 



BULKHEAD ~ 




rVL H. AIR CLEANll 



Figure 91. Slave battery receptacle. 
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voltage to the light from 24 to 6 volts. This reduction in 
voltage is necessary, due to the special design of the black- 
out driving light, in order to obtain the proper illumina- 
tion. The resistor assembly is mounted behind the 
instrument panel at the junction of the upper and lower 
deck of the hull, 
(o) Instrument panel lights. There are two lamps in the in- 
striunent panel that provide illumination for all the instru- 
ments. These lamps are controlled by a rheostat switch 
located in the upper left-hand corner of the panel (fig. 6) . 
These lamps are available by removal of the access plugs. 
{d) Dome lights. Four dome lights are provided. Two are 
located on the turret roof just forward of the cupola door 
and turret door. Two are located in the driving compart- 
ment of the hull, one on the upper deck just above and 
forward of the assistant driver and the other on the bottom 
of the emergency ignition switch box. Each dome light 
has two lamps and two lenses (clear and red) • This cir- 
cuit is shown in figure 96. 
(e) Spot light. On tanks of early manufacture, a spot light is 
mounted on a base forward of the cupola. The operating 
handle and switch extend inside the turret. The sealed- 
beam unit can be replaced by removing the shield and door. 
(5) Oircuit hrealcers. Eleven circuit breakers are incorporated 
in the electrical system ui place of the conventional fuse 
arrangement. The circuit breakers (except those in the 
charging circuit) are all of the manual reset type, which 
means that the protected circuits can be closed again, after 
the circuit breaker has operated, simply by pressing the reset 
button. The charging circuit breakers are fully automatic. 
The various circuit breakers are located as follows : 
(a) Lighting. The circuit breaker for the driving lights is 
located in the lower left comer of the instrument panel 
(fig. 6). 

(6) Siren {or horn). The circuit breaker for the siren (or 
horn) is also located in the lower left comer of the instru- 
ment panel. 

(c) Fuel pump. The circuit breaker for the fuel pump is lo- 
cated in the center of the fuel pump switch bracket (fig. 7) . 

{d) Ventilating hlower. The circuit breaker for the ventilat- 
ing blower motor is located on the blower assembly, on the 
driver's side, toward the front of the vehicle. 

(e) Hull dome lights. The circuit breaker for the hull dome 
lights and the windshield wiper is located on the front face 
of the emergency ignition switch box (fig. 12) . 
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(/) Turret circuits. Foui' circuit breakers for the turret cir- 
cuits are located on the control box above the collector ring 
(fig. 19 ) . These control the following circuits : turret dome 
lights, turret traverse motor, stabilizer, and gun firing 
solenoids. 

{g) Charging circuit. Two circuit breakers in the generator 
armature circuit are mounted one on each generator regu- 
lator. 

(6) Gondmts and cables. Electrical wiring is carried in shielded 
conduits or cables. Several cables are grouped together and 
run through a metal sheath with index plugs at each end to 
form a conduit. This shielding serves to protect the cables 
from dirt, grease, and other elements which might cause 
defective wiring. Each circuit is numbered, and the circuit 
numbers are marked on illustrations (wiring diagrams) 
throughout this manual and in the electrical symbol number 



list appearing in paragraph 101. 
h. Data. 

(1) Batteries. 

Type 3-cell (coml) 

Voltage (each cell) 6 

Voltage (entire system) 24 

Number of batteries 4 

Number of plates per cell 17 

(2) Master battery switch. 

Type spst 

(3) Circuit hreahers. 
(a) Capacity: 

Siren 15 amp 

Driving lights 30 amp 

Fuel pump 15 amp 

Ventilator 15 amp 

Dome lights and windshield Aviper 15 amp 

Generator 70 amp 

Stabilizer control box (for dome and spot lights) _ 20 amp 

Stabilizer 15 amp 

75-mm and cal. .30 guns 25 amp 

Turret motor 105 amp 

(&) Type (all except charging circuit) bimetal disk 

(c) Type (charging circuit)-, automatic reset 

(d) Eeset (all except charging circuit) manual 

(4) Lights. 

Type standard quartermaster and ordnance 

Blackout marker light 3-cp, sgle-contact 
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Service tail light 

Blackout stop lights 

Service head lights 

Type 

Service stop light 

Instrument panel lights. 

Signal lights 

Blackout tail lights 

Blackout dx'iving light- 
Dome lights 

Spot light 



21-cp, dble-contact 
- 3-cp, sgle-contact 
3-cp, dble-contact 



3-cp, dble-contact 



3-cp 

6-v w/resistor 

6-cp, sgle-contact 
sealed beam 



3-cp 

40 w 

sealed beam 



127. Batteries 

a. General. The service which the using organizations can per- 
form on the battei-y includes recharging or replacement, replacing 
cables, adding water, checking specific gravity, and cleaning. 

i. Checking Battektes. Never use matches or flame as a light 
when checking the battery. Distilled or clean water can be added to 
bring the fluid level just above the battery plates. If the specific 
gravity of any cell is 1.200 or below, the battery should be recharged. 
A fully charged battery should have a specific gravity reading of from 
1.275 to 1.300. Batteries can be charged in the vehicle by connecting 
an outside source to the slave battery outlet (fig. 91) . Master battery 
switch must be "ON" when recharging batteries by this method. 

c. Battery Terminal Corrosion. Warm water poured slowly over 
the terminals will loosen any copper sulphate that has been deposited, 
so that it can be brushed off and flushed away. 

Caution: This should never be done with the battery in the vehicle. 
Battery posts and terminals should be wiped clean with a cloth satu- 
rated in an alkaline solution such as ammonia or a solution of bicar- 
bonate of soda and water. Corrosion can be retarded by coating with 
grease. If battery fluid has overflowed or has spilled, all affected 
metal parts should be flushed with an alkaline solution and wiped dry. 
Remove drain plate on bottom of hull under fuel tanks to allow water 
to drain from fuel tank compartment. 

Caution: Care must be exercised to prevent alkaline solution get- 
ting into battery electrolyte. 

d. Removing Battery Cables. Turn master battery switch to 
"OFF" position. Remove five screws holding battery box cover in 
position and remove cover. 

Note. It is not necessary to remove batteries from vehicle to replace cables or 
connector strap. 

Remove cable from the shunt box to battery by removing nut holding 
cable to battery post and pulling cable into fighting compartment. 
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Back off knurled nut attaching cable to the shunt box and lift out cable. 
Loosen screws holding connector cable to posts on batteries and 
remove cable from attaching clips. 

e. Installing Battery Cables. Install connector cable in clips on 
rear of bulkhead and attach to foremost battery post on each side (fig. 
92) . Attach master switch cable to shunt box, thread cable through 
opening in bulkhead, and connect to rearmost negative battery ter- 
minal post. Install battery box cover. 

/. Eemoving Battekt. Turn master battery switch to "OFF" posi- 
tion. Remove five screws holding battery box cover in position and 
remove cover. Eemove hold-down bolts and lift hold-downs out of 
position (fig. 90). Remove connector cable from battery post by 
loosening bolt in connection. Place cable out of position. Remove 
master battery switch cable from battery. Remove bolt holding con- 
nector strap to post connection. This will leave strap connected to the 
other battery. Lift battery out of battery box and remove from 
vehicle. 

g. Installing Battery. Turn master battery switch to "OFF" 
position. Lift two batteries into place in battery box with one positive 
and one negative battery post together in the center (fig. 90) , 

Note. On the right side of the vehicle, the negative post of the front battery 
shpuld be toward the front of the vehicle. On the left side of the vehicle, the 
positive post of the front battery should be to the front. 

Connect front and rear battery connector strap. Install battery hold- 
down clamps. 

Caution: Do not draw up hold-down clamps too tightly or battery 
cell covers may crack. 

Install battery connector cable and master battery switch cable and 
tighten securely. Lift battery box cover into position on hull side 
angles and install five mounting screws. 

128. Master Battery Switch 

a. Removal. Place master switch handle in "OFF" position (fig. 
5) . Disconnect ground strap by removing bolt holding strap to hull 
side waU. Loosen knurled nut holding upper front conduit to shunt 
box and disconnect conduit. Loosen knurled nuts holding two bottom 
front conduits to box and disconnect conduits. Remove four bolts, two 
above and two below, that anchor box to bulkhead and pull shunt box 
toward front of vehicle. Remove four screws holding box side cover 
in position and remove cover. 

Nute. If additional clearance is required to remove screws, the clips holding 
two remaining conduits on the bulkhead and hull side wall may be removad. 
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Remove nut holding cable to master battery switch terminal, remove 
cable and tape end. Kemove screw holding switch handle knob and 
remove knob. Remove two bolts holding master battery switch in 
position. Working from inside of box, turn master switch assembly 
about 90° and remove switch, pulling ground strap out of slot in 
shunt box. 

h. Installation. Place ground strap through slot and position 
switch in shunt box. Install two bolts through box and switch and 
tighten securely. Remove tape from cable end and install cable on 
master battery switch terminal. Position shunt box side cover and 
install four screws. Place shunt box in position on bulkhead and 
install four bolts, two above and two below. Connect upper front 
conduit and tighten knurled nut securely. Install switch handle knob. 
Connect ground strap to hull side wall. 

129. Lights 

a. General. All tail light and head light assemblies are composite 
assemblies of lamps, lenses, and reflectors and are sealed against dirt 
and moisture. Therefore, the only service operations on the lights is 
replacement of the sealed assembly. The complete head light assem- 
blies can be removed for safety in combat zones. Service operations 
on the lighting switches are covered in paragraph 113. 

h. Removal of Complete Head Light (fig. 97). To remove the 
head lights, turn head light retainer inside hull to the left to loosen. 
Back off knurled nut on lighting conduit. Remove conduit from head 
light assembly. Lift assembly out of mounting. 

0. Installation or Complete Head Light (fig. 97) . See that light 
switch on instrument panel is "OFF." Place head light in position 
on hull front plate. Secure in position by turning head light retainer. 
Place lighting conduit in position and tighten knurled nut securely. 

d. Removal op Head Light Sealed Lamp-Unit. Remove screw 
holding head light door to head light body (fig. 97 ) . Swing lower end 
of door outward and lift door from body. Pull sealed lamp-unit as- 
sembly outward until terminal screws holding cables to sealed lamp- 
unit assembly can be removed. Disconnect cables and remove sealed 
lamp-unit assembly. 

e. Installation op Head Light Sealed Lamp-Unit. Connect red 
cable in head light body to terminal on center of sealed lamp-unit 
assembly. Connect black cable in head light body to sealed lamp-unit 
assembly. Position head light door case by inserting lug on top of 
door through slot in top of body. Install screw holding head light 
door to body. 
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Figure 97. Head light assembly — exploded view. 



f. Removal or Complete Tail Light Assembly (fig. 98). Eemove 
three screws holding base of tail light assembly to hull. Turn tail 
light assembly over and remove two nuts and lock washers holding 
body to base. Slide base away from body and disconnect both cables 
from body by turning and pulling connections until they slip out of 
plugs. 

g. Installation or Complb;te Tail Light Assembly (fig. 98). 
Connect cables to tail light, by inserting cables in sockets and turning 
them so that they will be locked in place. 

Vote. Be sure to connect cables to right sockets to assure proper operation of 

lighting system. Refer to wiring diagrams. 

Slide tail light base on body and install two nuts and lock washers. 
Position tail light on hull and install three screws holding base to hull. 
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Figure 98. TaU Ught assemWes — eaiploded view. 

h. Eekoval or Tail Light Lamp-Unit. Remove two screws hold- 
ing tail light door to light body and pull door off body. On right- 
hand tail light, pull the right black-out lamp-unit from the lower 
portion of the body and the black-out stop lamp-unit from the upper 
portion of the body. These are sealed assemblies. On left-hand tail 
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light, remove the black-out lamp-unit from the lower portion of the 
body and the service tail and stop lamp-unit from the upper portion 
of the body. 

i. Installation of Tail Light Lamp-Unit. On right-hand tail 
light, position the black-out tail lamp-unit in lower portion of body 
and the black-out stop lamp-unit in the upper portion of the body. On 
left-hand tail light, position the black-out tail lamp-unit in the lower 
portion of the body and the service tail and stop lamp-unit in the 
upper portion of the body. Position tail light door on body and in- 
stall two mounting screws and lock washers. 

j. Replacement of Dome Light Lamps. Remove two screws hold- 
ing dome light door and lift off door, rubber gaskets, and both lenses. 
Replace lamp-unit. Install door, gaskets, and lenses. 

h. Removal of Wabning Signal anu Instbttment Panel Lights. 
The lamps for the warning signals and for panel illumination can be 
replaced readily without disturbing the panel itself. First use a screw- 
driver to pry the access plug for the panel lamps or the ruby lens for 
the warning signals (fig. 100) from the panel. Then depress the lamp 
slightly, turn counterclockwise to release bayonet type catch, and 
remove lamp. 

I. Installation op Warning Signal and Instrument Panel 
Lights. The lamps used for panel lighting and for warning signals 
are 24- volt, 3 candlepower. Line up ribs on lamp with slots in socket, 
depress lamp, and turn clockwise until locked securely. Install access 
plug or ruby lens by snapping into place. 

130. Circuit Breaicers 

a. General. Inoperative circuit breakers can be serviced by re- 
placement only. They should not be disassembled. 

Tsiote. When replacing circuit breakers, be sure master battery switch, is in 
"OFF" position. 

h. Removal. 

(1) Turret {dome lights, stabilizer, 75-inm and cal. .30 guns, and 
turret motor') . These circuit breakers can be x'emoved by re- 
moving two screws for the circuit breakers and disconnecting 
the cables. 

(2) Donfielights. Remove four screws holding dome light in posi- 
tion on emergency ignition switch box and lower dome light 
and bottom cover of box (fig. 12). Remove two screws hold- 
ing circuit breaker in position in box, remove circuit breaker 
and disconnect cables. 

(3) Fuel pvmps. Remove four nuts holding control assembly to 
mounting bracket and lower assembly to obtain enough clear- 
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ance to disconnect the two cables and remove two screws 
holding circuit breaker in the assembly. Remove circuit 
breaker. 

(4) Lights anA siren. Remove instrument panel (par. 133). 
Both circuit breakers are now accessible and can be removed 
by removing two mounting screws for each, then disconnect- 
iag cables from terminals. 

(5) VentUatmff Mower. Remove two mounting screws. Remove 
both cables and circuit breaker from assembly. 

(6) Chwrging dromt. Remove generator regulator terminal 
cover. Disconnect two cables and remove two screws and 
washers holding circuit breaker to top of generator regulator 
box (fig. 87). 

c. Installation. 

(1) Turret {dome lights, stabilizer, 15-mm and cal. .30 guns, and 
Imrret motor) . Install cables on "A" and "B" terminals of 
circuit breaker or breakers and tighten screws securely. Posi- 
tion circuit breaker in place and install two mounting screws. 

(2) Dome lights. Install cables on circuit breaker terminals and 
tighten securely. Install two mounting screws holding circuit 
breaker in position on emergency ignition switch box. Place 
dome light and bottom cover in position on box and secure 
with four screws. 

(3) Fuel jmmps. Install cables, lock washers, and screws on cir- 
cuit breaker. Place circuit breaker in position on control as- 
sembly and install two mounting screws. Position control 
assembly on mounting bracket and install four nuts. 

(4) Lights and siren. Install cables, lock washers, and screws and 
tighten securely. Place circuit breaker or breakers in posi- 
tion on panel and install two mounting screws. Install 
instrument panel (par. 133). 

(5) Ventilating blower. Install cables, lock washers, and screws. 
Position circuit breaker on ventilating blower assembly and 
install with two screws. 

(6) Charging circuit. Position circuit breaker on top of genera- 
tor regulator box and install two screws and washers. Con- 
nect short cable from regulator to right-hand terminal and 
cable from generator to left-hand terminal (fig. 87) . Install 
generator regulator terminal cover. 

131. Conduits and Cables 

a. Removal. All electrical conduits are removed in essentially the 
same manner. Unscrew the connectors at each end and detach con- 
nector plugs. Disconnect the cables at the terminals. Remove the 
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retaining clips, after taking out any stowage items or sheet metal parts 
that interfere, and remove conduit from vehicle. 

v. Installation. Position conduit in hull or turret and install re- 
taining clips. Assemble connectors snugly into place. Observe the 
following precautions : 

(1) Make sure conduits are connected to proper receptacles. Re- 
fer to pertinent wiring diagrams. 

(2) When installing connector plugs, make sure that the letters on 
the plug and receptacle coincide and that the tongue and 
groove line up. Do not force plugs. If plug is properly 
lined up, it will slip into receptacle without forcing. 

(3) Do not twist or kink conduit. See that all retaining clips are 
tightened in proper position. 

Section XIII. INSTRUMENT PANEL, INSTRUMENTS, SWITCHES, 
AND SENDING UNITS 

132. Description 

a. Instrument Panel Controls and Instruments. The following 
controls and instruments, Avhich are mounted on the instrument panel, 
are described in paragraphs 13, 16, and 33 through 40: panel light 
switch, driving lights switches, siren circuit breaker reset button, 
driving lights circuit breaker reset button, ignition switches, starter 
switch buttons, ammeter, warning signal lights, engine temperature 
gages, speedometer, tachometers, two panel light access plugs, and 
an electrical outlet for connecting auxiliary electrical equipment. 

h. Sending Unit and Signal Switches (fig. 99). 

(1) Engine toater temferature sending unit. This unit is 
mounted at the upper front of the loft cylinder head. This 
is essentially an electrical resistor which changes resistance 
with changes in temperature. These changes are indicated 
by the gage on the instrument panel which measures the 
resistance in the gage circuit. 

(2) Engine water high temferature warning signal switch. This 
switch is mounted at the upper front of the left cylinder 
head, just, to the rear of the engine water temperature sending 
unit. This is a gas expansion type switch in which the gas 
expands as the temperature increases until, at 238°-242° F., 
contact points close, establishing a completed circuit and 
causing the warning signal light to burn. 

(3) Engine low oil pressure learning signal switch. This switch 
is mounted at the rear of tlie engine cylinder block. It is a 
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low pressure switch. With little or no pressure the switch 
contacts are closed, causing the warning signal light to bum. 

Note. This warning signal liglit is the same one that is operated by 
the engine water high temperature warning signal switch. 

This switch breaks the circuit at 8-10 psi. 
(4) Transmhsion low oil pressure signal switch. This switch is 
mounted on the upper left of the transmission case. It is a 
low pressure switch. With little or no pressure the switch 
contacts are closed, causing the appropriate warning signal 
light to burn. This switch breaks the circuit at 62-68 psi. 

c. Dome Light Switches. Dome lights in the hull are controlled 
by individual switches on the fixtures. 

d. Siren (or Horn) and Siren Switch. The siren (or horn) is 
mounted on the front deck next to the left head light. It is operated 
by a spring-loaded momentary contact switch on the hull floor in 
front of the driver (fig. 7). 




133. Instrument Panel 

a. Removal. Working from driver's seat, remove cap screw and 
lock washer at lower center mounting bracket. Remove two screws 
and lock washers at upper center mounting bracket and one at upper 
right support. Loosen upper left mounting screw, slide panel and 
assembly to left, and pull forward. Place panel face down in lap, 
disconnect three flexible shafts to speedometer and tachometer and 
six flexible electrical conduits. Remove panel from vehicle. 
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b. Installation. Install three flexible shafts for speedometer and 
tachometers. Connect six electrical conduits (figs. 101 and 102), 
making certain that plugs are correctly indexed. Position panel 
against and to the left of tapping blocks on hull front wall and slide 
to right, engaging slot at upper left bracket behind flat washer and 
lock washer of mounting cap screw. Install remaining cap screws : 
two at upper center bracket, one at upper right, and one at lower 
center. Tighten all screws securely. 
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Figure 101. Catles and conduits at rear of instrument panel. 
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Figure 102. Instrument panel connections rear cover removed. 



134. Ammeter 

a. Removal. Remove instrument panel from vehicle (par. 133). 
Remove two terminal nuts (fig. 102) and disconnect cables from 
ammeter. Remove two mounting nuts from terminal studs, slide 
mounting clamp off studs, and remove ammeter from front of panel. 
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5. Installation^. Position ammeter in opening in panel and install 
mounting clamp at rear. Install two mounting nuts on terminal 
studs, position cables on studs (fig. 102), and install terminal nuts. 
Install panel in veliicle (par. 133). 

Foie. Cables have circuit numbers marked at ends to aid correct assembly. 

135. Ignition Switch 

a. Removal. Turn master battery switch "OFF." Eemove in- 
strument panel (par. 133). Take out three mounting screws for 
right-hand conduit box at back of instrument panel (fig. 102) and 
pull box out far enough to permit access to rear of ignition switches. 
Disconnect cables that are to be removed. Turning to face of panel, 
remove two screws holding guard 'to panel (fig. 100). Unscrew 
knurled nut around switch lever and remove nut. Push switch and 
lever back and out of panel. 

6. Installation. Insert switch in opening from rear of panel and 
position with switch lever pointing up. Install knurled nut over 
switch lever and turn down snugly against face of panel. Install 
switch guard, tightening attaching screws securely. Turn panel over 
and connect cables to switch in accordance with wiring diagram and 
markings (fig. 56). Position conduit box on mounting studs and 
install three attaching screws. Install instrument panel in vehicle 
(par. 133). 

136. Emergency Ignition Switch 

a. Eemoval. Tui-n inaster battery switch "OFF," Remove four 
cap screws and lock washers that hold emergency ignition switch box 
cover in place and remove cover and dome light from box as an as- 
sembly. Disconnect cables to switch and remove switch after taking 
out hex nut at front. 

6. Installation. Install switch through opening in switch box 
and attach with hex nut. Connect cables to switch in accordance 
■with wiring diagi'am and markings (fig. 56). Position cover and 
dome light assembly against switch box and install four cap screws 
and lock washers. 

137. Starting Switches 

a. Removal. Turn master battery switch "OFF." Remove in- 
strument panel from vehicle (par. 133). Take out three screws for 
right-hand conduit box at rear of instrument panel (fig. 102) and 
pull box out far enough to permit access to starting switches. Dis- 
connect cables at rear of switch to be removed. Turning to face of 
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panel, remove rubber dust seal, loosen large hex nut surrounding 
switch button, and remove nut. Push switch back and remove from 
rear of panel. 

6. Installation. Insert switch in opening from rear of panel 
and install large hex nut and rubber dust seal at front, turning down 
imtil snug against face of panel. Turning to back of panel, connect 
cables to switch terminals according to wiring diagram and markings 
(fig. 63) . Position conduit box on mounting studs and install three 
attaching screws. Install instrument panel in vehicle (par. 133) . 

138. Lighting Switches 

a. Removal. Both the panel light switch and the main light 
switch are removed by the same procedure. Turn master battery 
switch "OFF." Eemove instrument panel (par. 133). Disconnect 
cables from terminals at rear of switch. Remove hex nut from switch 
lever shaft, remove switch plate, and take switch out from rear of 
panel. Take screw out of center of switch lever (fig. 6) and remove 
lever from face of panel. 

&. Installation. Insert switch in opening from rear of panel, 
position switch plate against face of panel, and install retaining nut 
on switch lever shaft. Place switch lever on shaft and secure in 
position with round head screw. Test lever for proper operation. 
Connect cables to switch terminals in accordance with the wiring 
diagram (fig. 93). Install instrument panel in vehicle (par. 133), 

139. Fuel Switches 

a. Removal. Turn master battery switch "OFF." Disconnect 
both fuel valve rods at switch levers. Disconnect electrical conduit 
at emergency ignition switch box. Remove four cap screws and lock 
washers and remove switch assembly from hull roof (fig. 7). Re- 
move individual switches or circuit breaker by disconnecting cables 
and removing attaching screws. 

Installation. Install individual switches or circuit breaker 
and comiect cables as indicated in diagram (fig. 67) . Position switch 
assembly against hull roof with mounting holes alined and install 
four cap screws and lock washers. Connect conduit to receptacle at 
rear of emergency ignition switch box. Connect fuel valve rods to 
switch levers. Check operation of fuel valves and adjust rods if 
necessary. 

140. Siren (or Horn) 

a. Removal. Remove siren switch from bracket assembly (par. 
141) and remove cable from siren by removing terminal nut. Loosen 
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screw holding siren conduit clip to hull and slip conduit out of clip. 
Eemove nut from lower end of siren mounting tube and pull siren and 
conduit out of opening in front hull plate. 

h. iNSTALiiATioN. If rubber seal at siren opening is damaged or 
torn, replace it. Slip conduit through opening and lower siren ink) 
position. Slide mounting nut over conduit and tighten or lower end 
of mounting tube. Position conduit under clip and tighten clip. Con- 
nect conduit to switch and install switch. 

141. Siren (or Horn) Switch 

a. Eemoval. Open master battery switch. Rerriove two screws 
and lock washers holding siren switch bracket to hull floor (fig. 7) . 
Turn switch and bracket assembly over and remove two nuts holding 
switch conduits to terminals. Loosen siren conduit clip mounting 
stud nut and slide both conduits out of clip. Remove two screws hold- 
ing switch to bracket and remove switch. 

h. Installation. Position siren switch on bracket assembly and 
install two mounting screws. Connect both siren cables to terminals 
on switch and tighten terminal nuts. 

Note. Cables may be installed on either terminal. 

Slip both conduits under clip on bracket and tighten clip screw. Po- 
sition entire assembly on hull floor and install two mounting screws 
and lock washers. 

142. Engine Temperature Gages 

a. Removal. Remove instrument panel from vehicle (par. 133). 

Remove two terminal nuts and take off two gage cables. Remove two 
nuts, one of which is located on the terminal stud at the side of the 
gage. Pull mounting clamp back off studs and remove gage from 
front of panel. This procedure applies for either gage. 

h. Installation. Position temperature gage in opening in panel 
and place mounting clamp over studs at rear. Install two mounting 
nuts on studs and tighten snugly. Connect gage cables according to 
circuit numbers and markings on gage unit. Install terminal nuts. 
Install panel in vehicle (par. 133). This procedure applies for either 
gage. 

143. Speedometer and Tachometers 

a. Removal. Remove instrument panel from vehicle (par. 133). 
Remove two nuts and washers (fig. 102) and remove mounting bracket 
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from rear of instrument. Remove instrument from front of panel. 
This procedure applies to speedometer and both tachometers. 

h. Instaucation. Position instrument in proper opening in front 
of panel. Place mounting bracket on rear of instrument with holes 
for screws and mounting studs properly lined up. Install two screws 
and washers. Install panel in vehicle (par. 133) . 

144. Signal Switches and Sending Unit 

a. Ekgine Water Temperature Sending Unit. 

(1) Bemoval. Open engine compartment door. Disconnect 
cable from sending unit. Remove water drain plug at bot- 
tom of transmission (fig. 108) and drain coolant below level 
of cylinder heads. Remove sending unit from cylinder head. 

(2) Installation. Install sending unit in opening in upper front 
corner of left cylinder head. 

Note. Sending unit is cadmium-plated to distinguish it from warning 
signal switch, which is brass. 

Do not use gasket cement (plastic type) or sealer on threads 
of sending unit, but tighten sufficiently to secure a good seal. 
Connect cable according to wiring diagram (fig. 104) . Fill 
cooling system (par. 118) and close engine compartment door. 
h. Engine Water High Temperature Signal Switch. 

(1) Removal. Open engine compartment door. Disconnect 
cable from signal switch. Remove water drain plug at bot- 
tom of transmission (fig. 108) and drain coolant below level 
of cylinder heads. Remove sdgnal switch from cylinder head. 

(2) Installation. Install signal switch in opening in upper front 
corner of left cylinder head. 

Note. Warning signal switch is brass to distinguish it from engine 
water temperature sending unit, which is cadmium-plated. 

Do not use gasket cement (plastic type) or sealer on threads 
of unit, but tighten sufficiently, to secure a good seal. Con- 
nect signal switch cable according to wiring diagram (fig. 
103). FUl cooling system and close engine compartment 
door. 

c. Engine Low Oil Pressuke Signal Switch. 

(1) Bemoval. Open engine compartment cover. Reaching down 
from top of vehicle, disconnect cable from terminal on switch ; 
then remove switch from "L" connection at rear of engine vee. 

(2) Installation. Reaching down from top of vehicle, install 
switch on "L" connection, turning down first by hand, and 
then tightening with wrench only enough to secure a good 
seal. Connect cable to terminal on switch (fig. 103) . Close 
engine compartment door. 
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d. Transmission Low Oil Presstjee Signal Switch. 

(1) Removal. Kemove cover plate from floor of hull underneath 
engine. Eeaching up through opening, remove dirt from 
around switch, disconnect cable from terminal on switch, and 
unscrew switch. 

(2) Installation. Eeaching up through opening in huU, install 
switch, turning down first by hand and then tightening with 
wrench only enough to secure a good seal. Connect cable to 
terminal on switch (fig. 104) . Install cover plate in huU floor. 

Section XIV. RADIO INTERFERENCE SUPPRESSION 

145. Purpose 

Radio interference suppression is the elimination or minimizing of 
the electrical disturbances which interfere with radio reception or 
disclose the location of the vehicle to sensitive electrical detectors. It 
is important, therefore, that vehicles with, as well as vehicles without, 
radios be suppressed properly to prevent interference with radio 
reception of neighboring vehicles. 

146. Description (Early Model Vehicles) 

a. General. These vehicles were equipped with the resistor capaci- 
tor (condenser) type of suppression, wherein spark plug suppressors 
were used to reduce the high-tension disturbances, and capacitors 
(condensers) were used to bypass radio frequency disturbances at 
their source of origin within the vehicle electrical system. Flexible 
metal hose was used for mechanical protection only. 

6. Ignition System. 

(1) A suppressor of 10,000 ohms resistance was used in each 
spark plug cable and in the high-tension cable of the coil and 
distributor. 

(2) An 0.1-microfarad capacitor (condenser) was used on the 
battery terminal of each ignition coil. This capacitor (con- 
denser) prevented radio frequency surges from being trans- 
mitted into the wiring system. 

(3) These engines have since been modifled to include new wiring 
and nonmetallic conduit for the suppression of excessive 
radio interference. 

c. Generating System. 

(1) In each generator, a 0.25-microfarad capacitor (condenser) 
is connected to each armature brush. 

(2) In each regulator, a coaxial capacitor (condenser) of 0.1- 
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microfarad capacity is connected to the armature terminal. 
(3) In eacli regulator, a coaxial capacitor (condenser) of 0.1- 
microf arad capacity is connected to the battery terminal of 
each regulator. 

Note. A coaxial capacitor (condenser) is one In which the cable 
terminals function as the conductor of the circuit to which it is added. 

d. Bond Straps and Fasteners. 

(1) Function. These bonds served a dual function: to complete 
the electrical circuits and to provide a low-i-esistance path to 
ground for any radio frequency circuits that might be gen- 
erated with components to which they were attached. 

(2) ^heet metal. Sheet metal within the vehicle was held to- 
gether by tooth-type lock washers. These teeth dug through 
the paint and bonded each section to the other, thereby pre- 
venting discharge disturbances from one member to the 
other and providing a uniform shield against radiation 
within the vehicle. 

147. Description (Late Model Vehicles) 

a. General. These late model vehicles are equipped with a com- 
pletely shielded, waterproof ignition system, together with capacitors 
(condensers) , resistor suppressors, and bonding jumpers. In addition, 
metal parts in the vicinity of the engine are formed into a shield by 
use of mesh screen, metal doors, and grilles confining electrical dis- 
turbances so they cannot disturb receiving equipment. 

b. Ignition System. 

(1) Ignition coil. Each ignition coil is integrally shielded and 
suppressed as follows : 

(a) Ferrules are incorporated at electrical connections for ter- 
minating shielding of external wiring with exception of 
cable to coil where shielding terminates approximately 10 
inches from the coil. 

(5) One 0.1-microfarad, 100-volt, do capacitor (condenser) is 
built into each coil and connected to the battery terminal 
of each coil. 

(c) Each coil is mounted on a bracket bolted to the cylinder 
head and both the coils and brackets are grounded by means 
of tooth-type lock washers. 

(2) Distributor. Each distributor is integrally shielded and 
suppressed as follows : 

(a) Ferrules are provided at electrical connections for ter- 
minating loose braid shielding of external wiring. 

(6) One 5,000-ohm resistor-suppressor is molded in each tower 
of each distributor (18 used). 
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(c) Each distributor is grounded to the radiator support cross- 
member by a bonding jumper. 

(3) Spark flugs. Each spark plug is integrally shielded and 
suppressed as follows : 

(a) Ferrules are provided for terminating shielding of high- 
tension wiring. 

(J) One 5,000-ohm resistor-suppressor is internally mounted 
in each spark plug. 

(4) High-tension wiring. Each high-tension cable from igni- 
tion coil to distributor and distributor to spark plugs is in- 
closed in loose braid shielding and each end terminated at 
ferrules. 

(5) Low-tension tviring. 

(a) The low-tension cable from ignition coil to distributor is 
inclosed in loose braid shielding and each end terminated 
at ferrules. 

(&) The low-tension cable to the ignition coil is inclosed in 
flexible metal hose shielding terminating approximately 
10 inches from the coil but grounded to the cylinder block 
through a pressure clip. 
G. Genekatok and Charging System. 

(1) Generator. 

{a) Two 0.1-microfarad, 100-volt, do feed-through capacitors 
(condensers) are mounted inside the housing of each gen- 
erator and connected to the positive brush terminals of 
each generator (four used). 

(&) Each generator is grounded to the generator mounting 
bracket by means of a bonding jumper. 

(2) Regulator. 

(a) One 0.1-microfarad, 100-volt, dc feed-through capacitor 

(condenser) is mounted in the subbase and connected to 

the armature terminal of each regulator. 
^ (6) One 0.1-microfarad, 100-volt, dc feed-through capacitor 

(condenser) is mounted in the subbase and connected to 

the battery terminal of each regulator, 
(c) One 0.0019-microfarad, 100-volt, dc capacitor (condenser) 

is mounted in the subbase and connected in series with a 

4-ohm resistor to the field terminal of each regulator. 
{d) Each regulator is grounded to the bulkhead by a bonding 

jumper from each mounting leg across rubber shock 

mounts to the bulkhead (eight used). 

( 3 ) O harging system wiring. 

(a) Regulator terminals are covered on the sides and top by 
a metal shield secured to the regulator by bolts and tooth- 
type lock washers. The rear of the shield is open. 
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(&) Generator terminals are covered by a shield secured over 
the terminals by a spring clamp. 

(c) Armature and field cables between regulator and gener- 
ator are inclosed in flexible metal-hose shielding terminated 
at a ferrule at the generator, but terminated approximately 
10 inches short of the regulator terminals. 
d. Radio Terminal Box and Miscellaneous Bonding. 

(1) One 0.1-microfarad, 100-volt, dc capacitor (condenser) is 
mounted in the radio terminal box connected to the 24-volt 
terminal. 

(2) The engine rear air outlet grille is grounded to support 
brackets by tooth-type lock washers. 

(3) The top front of engine compartment grille is shielded by 

mesh screen. 

(4) The radiator support is grounded to the engine compartment 
side wall by two bonding jumpers. 

(5) Each carburetor air intake pipe is grounded to the engine 
compartment side wall by a bonding jumper. 

Section XV. HYDRAMATIC TRANSMISSION 

148. DescripMon and Data 

a. Description. The hydramatic transmission (fig. 105) consists 
of a fluid coupling and an automatic transmission having four speeds 
forward. No reverse gearing is incorporated in the transmission, as 




Figure 105. Hydramatic transmission. 

213 



this is provided in the transfer unit. Slippage in the fluid coupling 
at engine idling speeds eliminates the need for a clutch. Gear changes 
are made automatically by hydraulic pressure and are governed by 
the speed of the vehicle and the extent to which the driver depresses 
the accelerator. In this section, the fluid coupling end of the trans- 
mission will be referred to as the "front" end and the output shaft 



end as the "rear" end. 
b. Data. 

Clutch type fluid coupling 

Number of speeds 4 

First speed gear ratio 3. 92 to 1 

Second speed gear ratio 2. 53 to 1 

Third speed gear ratio 1.55 to 1 

Fourth speed gear ratio 1 to 1 

Type gearing planetary 




Figure 106. Transmission control linkage. 



149. Manual Control Linkage Adjustment 

a. General. The transmission manual control linkage from the 
neutral pedal in the driving compartment to the cross shaft under 
the bulkhead is set at assembly of the vehicle and normally requires no 
further adjustment. If engines are replaced or it becomes necessary 
to synchronize transmission control linkage, adjustment should be 
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made at the operating lever mounting bracket on the transmission 
rear bearing support (fig. 106) as outlined in 6 and o below. 

6. Adjustment Pkoceduke. Place transmission selector lever in 
"DRIVE" slot of quadrant (fig. 9). Open door in bulkhead exten- 
sion cover over transfer unit. Working through opening, loosen 
locking screv? on operating lever shaft (fig. 106). Move operating 
lever and attached levers to the middle detent position. Holding shaft 
in position, tighten locking screw. Adjust other transmission link- 
age in same maimer. 

c. Check Adjustment of Both Transmissions. Set brakes. Run 
both engines at same time with transfer unit in "HIGH" and trans- 
mission selector lever in "NEUTRAL." Set hand throttle to run 
engines at 1,000 rpm, and move selector lever slowly toward "DRIVE." 
By watching tachometers, note position of lever when speed of one 
engine drops. Rear edge of selector lever should be approximately 
one-eighth of an inch in front of front edge of slot in quadrant when 
engine speed drops. Continue moving lever until speed of other en- 
gine drops. This should be within one-eighth of an inch additional 
lever travel. If difference is greater, adjust operating lever of newly 
installed transmission. 

1 50. Test and Band Adjustment 

a. General. The transmission should be tested for unusual noise, 
oil pump pressure, and band adjustment. 

h. Test for Unusual Noise. During the course of testing the 
transmission, any unusual noises should be reported to ordnance main- 
tenance personnel. 

G. Check Oil Pump Pressure. Remove the low oil pressure warn- 
ing signal switch (fig. 107) and install the transmission oil pressure 
gage — 4:l-G-446. Run engine until the fluid in transmission is at 
normal operating temperature. With the manual control rod in the 
middle detent position ("DRIVE" position) , the oil pressure, as indi- 
cated on the pressure gage, should not be less than 85 pounds at 1,000 
rpm or over. If pressure is below 86 pounds, refer to ordnance main- 
tenance personnel. 

d. Band Adjustment. 

(1) General. The transmission front band is provided with an 
adjustment indicator rod (fig. 107) and can be adjusted in the 
vehicle. The rear band is provided with an automatic band 
adjuster and does not incorporate an indicator rod. If tests 
indicate that the rear band requires adjusting, notify ord- 
nance maintenance personnel. 

(2) Band adjustment procedv/re. Remove 18 mounting screws 
and remove hull rear floor cover imder engine and transmis- 
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sion to be checked. Set vehicle brakes, place transmission 
selector lever in "NEUTRAL" and transfer unit selector 
lever in "HIGH" or "LOW" position, and start engine. 

Note. Transmission should, if possible, be at normal operating 
temperature before maldng band adjustments. 




Figure 107. Adjusting transmission front tand. 



Working tlirougli the engine compartment floor opening, re- 
move transmission front band indicator rod cap (fig. 105). 
Eun engine for a few minutes at idling speed; then move 
transmission selector lever to "DRIVE" position and set hand 
throttle so that engine is running at approximately 1,000 rpm. 
Hold a straightedge or scale across front band indicating rod 
boss, and check to see if indicator rod end is flush with rod 
boss on transmission case. Band is correctly adj usted when in- 
dicator rod end is flush with rod boss on transmission case (fig. 
107). If band adjustment is incorrect, move lever back to 
"NEUTRAL," loosen band adjusting screw lock nut, turn 
front band adjusting screw to estimated correct adjustment, 
move lever again to "DRIVE," and check. Repeat until indi- 
cator rod end is flush with rod boss. Idle engine. Lock band 
adjusting screw and check adjustment. Install indicator rod 
cap, being sure seal is in place. 

Caution: Run one engine only; do not pull the engine 
against the fluid coupling for more than 1 minute at a time 
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and allow at least 3 minutes for the oil to cool before re 
peating. 

151. Transmission Replacement 

a. Kemoval. Replacement of this major assembly with a new or 
rebuilt unit is normally an ordnance maintenance operation, but may 
be performed in an emergency by using organizations, provided au- 
thority for performing this replacement is obtained from the respon- 
sible commander. Tools needed for this operation which are not 
carried in the using organization, replacement transmission, and neces- 
sary instructions, may be obtained from the supporting ordnance 
maintenance unit. 

(1) Remove engine. Eeraove. engine and transmission assembly 
(par. 97). 

(2) Remove lower -flywheel housing. Remove six screws that 
hold lower flywheel housing to upper housing. Remove 
housing and discard gasket. 

(3) Remove starter. Disconnect solenoid cable at terminal on 
solenoid relay. Remove two mounting bolts holding starter 
to flywheel housing and remove motor. 

(4) Remove lines and electrical cables. Disconnect right and left 
oil cooler lines at transmission oil pan iittings (fig. 105) , loosen 
upper connections at crankcase and water pump inlet line, and 
move lines out of the Avay. Loosen hose clamp on hose con- 
necting transmission and engine oil filler tubes at transmis- 
sion filler side. Remove screw that holds transmission filler 
tube lower mounting to transmission case. Remove nut hold- 
ing filler tube upper mounting bracket to rear manifold clamp 
stud and remove tube. Disconnect vacuum line at fitting on 
intake manifold and at elbow on transmission case (fig. 105). 
Remove flywheel housing mounting screw holding vacuum 
line clips and remove line. Disconnect low oil pressure warn- 
ing signal switch cable at switch on transmission and pull 
conduit out of clip on transmission side cover. 

(5) Drain transmission. Install socket wrench on engine crank- 
shaft pulley mounting screw and turn crankshaft until torus 
cover drain plug is at the bottom. Remove drain plug in 
torus cover and in transmission oil pan (fig. 108) and drain 
transmission. Install drain plugs. 

(6) Remove transmission. Install lifting eye bolt — 41-B-1586- 
300 in top of transmission case. Connect hoist to eye bolt and 
take up weight of transmission. Remove 30 screws that hold 
flywheel cover to flywheel. 



941719—51 15 



217 



Note. Botate crankshaft with socket wrench on engine crankshaft 

pulley mounting screw. 

Remove remaining six screws that hold flywheel housing to 
crankcase and pull engine conduit out of the way. Pull 
transmission back to slide flywheel housing off dowels in 
crankcase and main shaft pilot out of bearing in end of 
crankshaft and remove transmission. 




Figure 108. Transmission drains. 



h. Installation. 

(1) Install transmission. Position new torus cover gasket on fly- 
wheel. 

Caution: Do not use gasket sealer of any kind. 
Install lifting eye bolt — 41-B-1586-300 in transmission 
case, attach hoist to eye bolt, and lift transmission into posi- 
tion behind engine crankcase. Push transmission toward en- 
gine, entering dowels in crankcase in holes in flywheel housing 
and mainshaft pilot in bearing in end of crankcase. Install 



six flywheel housing mounting screws, placing clips for engine 
conduit, and vacuum pipe clip under upper screws. Tighten 
screws to 45-50 foot-pounds torque, using torque wrench, and 
tighten lower screws first. 

(2) Install torus cover. Pull torus cover toward flywheel and 
line up dowels in flywheel with holes in cover. Hold cover in 
position and install one mounting screw. Turn flywheel 180° 
(using socket wrench on crankshaft pulley mounting screw) 
and install another screw. Tighten these two screws to 12-15 
foot-pounds torque, making sure that cover seats properly on 
flywheel and flywheel dowels. Install remaining 28 screws 
and tighten all screws to 25-30 foot-pounds torque, using a 
torque wrench. Then tighten all screws to 40-45 foot-pounds, 
proceeding in rotation around the flywheel. Disconnect hoist 
and remove lifting eye bolt. 

( 3 ) Install starter. Lift starter into position on flywheel housing 
and install two mounting screws through housing and into 
starter mounting flange. Connect solenoid cable to terminal 
on solenoid relay. 

(4) Connect lines and electrical cables. Connect transmission 
low oil pressure warning signal switch cable to switch and 
push conduit into clip on transmission side cover. Connect 
vacuum line to intake manifold and to elbow on transmission 
case. Position filler pipe in transmission case and push upper 
side outlet into hose connection on engine oil filler tube and 
upper mounting bracket over engine manifold rear stud. In- 
stall screw through lower filler tube mounting bracket and 
into transmission case. Install nut holding upper tube 
bracket to manifold stud and tighten hose clamp on transmis- 
sion to engine filler tube hose. Connect oil cooler lines to 
fittings on transmission oil pan and tighten upper and lower 
coimections. 

(5) Install lower pywheel homi/ng. Install new gasket on lower 
flywheel housing and lift into position on upper flywheel 
housing and install six mounting screws. 

(6) Install engine. Install engine and transmission assembly in 
vehicle (par. 98). 

(7) Fill transmission. Proceed as directed on lubrication order 
(par. 62) . Start engine and run for approximately 5 minutes 
to fiill fluid coupling (fig. 109) ; then add additional oil to 
bring level up to f uU mark on gage. 
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Figure 109. Filling transmission. 



152. Torus Replacement 

a. Kemoval. 

(1) Remove engine. Remove engine and transmission assembly 
from vehicle (par. 97). 

(2) Remove transmission. Remove transmission assembly from 
engine (par. 151). 

(3) Remove torus members. Straighten main shaft nut lock and 
remove nut and lock holding driven torus member on shaft. 
Pull driven torus off main shaft. Remove snap ring holding 
driving torus on intermediate shaft, using snap ring pliers 
(fig. 110) . Pull out on driving torus and remove from inter- 
mediate shaft. 

b. Installation. 

(1) Install torus members. Push driving torus on splines of 
intermediate shaft and install snap ring (fig. 110), using 
snap ring pliers. Push driven torus on transmission main 
shaft splines and see that oil pressure regulator on inner 
hub slides over end of intermediate shaft. Install driven 
torus retaining nut and new lock on main shaft and bend 
lock back over nut. 

(2) Install tra/)ismission. Install transmission assembly on en- 
gine (par. 151). 
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Figure 110. Removing driving torus snap ring. 
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(3) Install engine. Install engine and transmission assembly 
in vehicles (par. 98) . 



153. Valve Body 

a. Removal. 

(1) R&move hull floor cover. Remove screws from hull floor 
cover under transmission. Front of cover is held up by 
hooks on cover. Slide cover toward rear of vehicle and 
lower to ground. 

Caution: Support rear end of cover, while removing last 
screws, to prevent cover from dropping down and causing 
injury. 

(2) Remove side cover. Working through the floor opening, 
remove hairpin lock and clevis pin which hold operating ful- 
crum lever to adjustable mounting bracket on rear bearing 
support (fig. 106) and lower lever out of the way. 

Note. Do not disconnect operating lever at lower end. 
Remove the two cap screws which hold the lever shaft 
bracket to the transmission and remove the bracket, by pull- 
ing it straight out, to clear the two locating dowel pins. 
Pull transmission low oil pressure signal unit conduit out 
of retaining clip on side cover. Disconnect cable on signal 
unit and remove signal unit. Pull rubber boot off end of 
manual control shifter shaft and back shaft bushing nut out 
of cover. Remove 11 screws which hold side cover to trans- 
mission case (fig. 105) move cover out of engine end to clear 
valve body ; then pull toward front of vehicle to clear man- 
ual control shifter shaft end and remove cover. 

Caution: When removing side cover, be very careful to 
prevent any dirt from falling into transmission through case 
openings. 

(3) Remove valve body. Disconnect control valve vacuum con- 
trol line at valve body and elbow on transmission case and 
remove line (fig. 111). Remove four control valve body 
mounting screws, pull valve body assembly toward engine 
to move oil tubes out of governor sleeve, and remove assembly 
(fig. 112). 

mote. The only operations the using organizations are authorized 
to perform on the valve body are removal and Installation. 

An improperly operating valve body should be reported to 
ordnance maintenance personnel. 
6. Instauuation. 

(1) Install val/oe hody. Make sure valve body mounting surface 
on transmission case and valve body are free of nicks and 
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J 

Figure 111. Transmission valve tody installed. 

burs and thoroughly clean. See that three oil lines are in 
position in valve body (fig. 112) and place valve body in 
position on transmission case, entering the three oil lines into 
governor sleeves. Hold in position and install four mount- 
ing screws, tightening evenly to 6-8 foot-pounds torque, 
using a torque wrench. Position vacuum line on valve body 
and transmission case fittings and connect. 
(2) Install aide cover. Be sure governor plug is in place in 
governor sleeve. Position a new side cover gasket on trans- 
mission case. 

Caution: Do not use gasket sealer of any kind. 
Place side cover in position by holding, valve body end of 
cover away from transmission and sliding opposite end of 
cover over manual control shifter shaft, then move cover 
toward engine block and over valve body. Install 11 cover 
mounting screws and copper washers. Slide shifter shaft 
bushing nut over shaft, tighten into side cover, and install 
rubber boot over shaft, seeing that outer end of grommet 
seats in groove in shaft. Install transmission low oil pres- 
sure warning signal switch. Push conduit into clip on side 
cover and connect wire to switch terminal. Install operat- 
ing lever shaft bracket to transmission, making sure holes 
in bracket line up with locating dowels on transmission. In- 
stall two attaching screws and tighten securely. 
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Figure IIZ. Removing transmission control valve 'body. 

(3) Adjust manual control linlcage. Connect and adjust link- 
age at operating lever shaft bracket (par, 149) . 

(4) I7i8t<dlhull floor cover. Coat edges of floor plate with gasket 
cement (plastic type) and place gasket on plate. Raise front 
edge of plate until hooks on plate rest on hull floor. Raise 
rear end of plate and line up screw holes with drift punch. 
Install floor plate retaining screws. 

Section XVI. TRANSFER UNIT 

154. Description and Data 

a. Description. The transfer unit is mounted on support brackets 
on the hull floor between and partially ahead of the two transmissions. 

The transfer unit perforins two functions : it combines the power out- 
put of the two engines and it provides two speed ranges forward and 
one in reverse, all of which are manually selected. Each transfer unit 
input gear is connected to the input shaft by means of a sliding 
coupling, which in turn is connected to the input clutch lever on the 
outside of the case. This arrangement permits disconnecting either 
one of the engines if an engine is disabled, so that the vehicle can 
be driven by one engine without the drag of the disabled engine. 



224 



h. Data. 
Number of speeds f orwax-d 
Number of speeds reverse_ 

Gear ratio in "LOW" 

Gear ratio in "HIGH". 

Gear ratio in "EEVERSE' 

Type of gears 

Type of shift 



1)) 



helical 

manual, synchro mesh 



2.34 to 1 
1.03 to 1 
2.44 to 1 



2 
1 



155. Transfer Unit Control Levers 

a. Description. The transfer unit shift hand lever is mounted in 
a bracket bolted to the hull floor at the right side of the driver's seat 
(fig. 7). When the lever is moved to the left and pushed forward, 
the lower end of the lever engages the reverse arm and lever assembly 
which is connected by rods to the reverse gear shifter shaft assembly. 
This slides the reverse gear clutch along the main shaft in the transfer 
unit, locking the reverse gear to the main shaft. When the lever is 
moved to tJie right and pushed forward or backward, the lower end 
of the lever engages the arm and lever assembly for the "HIGH" and 
"LOW" shifter shaft. This moves the high and low gear synchro- 
nizer clutch along the main shaft to engage the gear selected by the 
driver. Two tln'owout clutch handles one for each engine, are 
mounted on vertical shafts on each slide of the transfer unit. When 
a handle is in the rear position, the sliding clutch on the input gear 
is engaged with the input shaft. Wlien the handle is moved forward, 
the sliding clutch is disconnected. 

T). Removal. 

( 1 ) Remove periscope amd spare head stowage box. Kemove four 
screws holding the box to the four supporting brackets. Push 
transfer unit shift hand lever to the "K.EVEESE" position 
and remove stowage box assembly. 

(2) Remove flare box. Remove two screws holding flare box 
(next to driver's seat) to hull floor. Remove box. 

(3) Remove shift lever spnng and guide. Lift up on spring 
guide to compress spring until guide clears hole in shifting 
lever shaft. Remove spring and guide (fig. 113). 

(4) Remove shift lever shaft lock bolt. Remove nut and washer 
from shift lever lock cap screw and remove screw (fig. 113). 

(5) Remove shift lever shaft. Slide shift lever shaft out of sup- 
port bracket toward driver's seat. 

Caution: Arm and lever assemblies and spacer washers 
will drop down when shaft is removed. 

Note position of parts before removing shaft so they will be 
installed in the proper sequence. 
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Figure US. Transfer unit manual controls. 



(6) Remove shift lever. Tilt top of lever toward right side of 
vehicle so that bottom part of lever comes out of side of sup- 
port bracket. Eaise driver's seat to allow room for removing 
lever. 

(7) Remove throwout clutch handle. Remove throwout clutch 
handle clamp screw and lift off clutch handle (fig. 114) . 

c. Installation. 

(1) Install throwmit clutch handle. Place throwout clutch 
handle over clutch throwout arm shaft and install clamp 
screw. 

(2) Position shift lever in sfwpport traoket. Slide top of shift 

lever through opening in left side of support bracket so that 
top of lever comes out through opening on quadrant. 
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Figure II4. Removing engine input clutch lever. 

(3) Install shift lever shaft. Slide shift lever shaft through 
opening in support bracket. 

Note. Do not slide sbaft all the way in. 

Eaise reverse shift lever and arm assembly and slide on end 
of shift lever shaft. Next, place one of the spacer washers 
on shaft and slide shaft through hole in shift lever. Install 
another spacer washer over shift lever shaft. Kaise "HIGH" 
and "LOW" range shift lever and arm assembly up into posi- 
tion. Slide shaft through this arm also. Install the last 
spacer washer over the shift lever shaft and slide shaft into 
other end of support bracket (fig. 113). Line up hole in 
shaft and bracket and install lock bolt, nut, and washer. 

(4) Install shift lever spring and guide. Slide spring and guide 
into opening on shift lever. Compress spring on guide so 
that guide wiU enter cutout on shift lever shaft (fig. 113). 

(5) Install flare tox. Position flare box on tapping blocks on 
hull floor next to driver's seat and install screws and washers. 

(6) Install periscope and spare head stowage hox. Place trans- 
fer unit shift hand lever in reverse position to allow room to 
install box. Slide box into position on the four supporting 
brackets and install four screws and washers. 

d. Linkage Adjustment. 

(1) Check adjvistment. Move shift control hand lever from 
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"HIGH" to "LOW" and from "LOW" to "NEUTRAL" to 
locate by feel the middle of the neutral detent position. 
Lever should now be in line with gate in quadrant opposite 
"NEUTRAL." If it is not, adjust as outlined in (3) below. 
When "HIGH" and "LOW" shifter shaft is properly ad- 
justed, move lever through gate toward driver. Slot in bot- 
tom of lever should line up with lug on reverse lever and arm 
assembly. If it does not, adjust reverse shifter shaft as out- 
lined in (4) below. 

(2) Remove bulkhead extension cover. Remove eight screws 
holding bulkhead extension cover. Lift out bulkhead ex- 
tension cover. 

(3) Adjust ''HIGH'' and ''LOW" shift rod. Remove shifter 
shaft extension clamp bolt that locks extension to shifter 
shaft (fig. 115). Drive a wedge or small chisel in slot in 
extension until extension is free on shaft. Move hand levet- 
toward "HIGH" position until shifter shaft extension slides 
off shifter shaft. Remove cotter pin and washer holding 
shift rod to shifter shaft extension. Loosen lock nut on shift 
rod and turn clevis in or out a sufficient amount so that, when 
the shifter shaft extension is assembled on the shifter shaft, 
the shift lever will be in the center of the gate in the quadrant. 
When adjustment is correct, install cotter pin and washer 
holding shift rod to shifter shaft extension and install clamp 
bolt holding shifter shaft extension to shifter shaft. 

(4) Adjmt reverse shift rod. After "HIGH" and "LOW" shift 
rod has been adjusted, adjust "REVERSE" shift rod in same 



HIGH AND LOW SPEED 
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Figure 115. Transfer unit shift linkage. 
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manner so that the slot in the bottom of the shift lever will be 
in line with the lug on reverse lever and arm assembly. Shift 
lever should engage "HIGH" and "LOW" lever and "RE- 
VERSE" lever without interference. 

Note. On late vehicles, the adjustment of the shift rods can be 
made without disconnecting the shift rod from the shifter shaft ex- 
tension by merely loosening the lock nuts on the rod and turning the 
adjustment nut (which has left and right thread) in or out as required. 

(5) Install hvlhhead extension cover. Position bulkhead exten- 
sion cover on bulkhead and subfloor and install attaching 
screws. 

156. Transfer Unit Replacement 

a. Removal. 

(1) Remove engines. Refer to paragraph 97. 

(2) Remove radiators. Refer to paragraph 121. 

(3) Remove lower radiator seal. Remove four screws holding 
lower radiator seal to engine bulkhead. Lift out seal. 

(4) Remove radiator center support. Working from fighting 
compartment, remove two screws holding center radiator sup- 
port to front of engine bulkhead. Remove four screws hold- 
ing center radiator support to rear radiator support. Lift 
out support. 

(5) Remove lower pre extinguisher lines. Remove four clamps 
holding lines to hull floor. Disconnect lower center fire ex- 
tinguisher lines at hull side wall connections and remove 
screws holding center bracket to hull floor. 

(6) Remove throttle relay rods. Disconnect and remove 
intermediate to rear throttle relay rod and rear relay as an 
assembly. 

(7) Remove engine front support cushions. Remove eight 
screws holding engine front support cushions to engine 
front support brackets. Remove cushions. 

(8) Disconnect shifter shaft extensions. Refer to para- 
graph 155{^. 

(9) Remove transfer unit. Attach a rope sling around 
transfer unit as shown in figure 116. Attach chain hoist to 
rope sling and take up weight of transfer unit enough to 
clear rubber cushion supports. Remove the three transfer 
unit mounting screws. Raise transfer unit and slide toward 
rear of vehicle until propeller shaft yoke slides out of spline 
and shifter shaft extensions slide off shifter shafts. Raise 
transfer unit and remove from vehicle. 
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h. Installation. 

(1) Place transfer unit in vehicle. Attach a rope sling 
around transfer unit, being sure that it is tied as short as pos- 
sible (fig. 116), and connect chain hoist to unit. Lower unit 
into vehicle. Before lowering unit all the way into position, 
slide propeller shaft splined yoke into front end of trans- 
fer unit and also place the two shifter shaft extensions over 
the two shifter shafts. Slide transfer unit forward until 
it rests on the rubber cushion supports. Remove hoist and 
rope sling. 

(2) Install mounting screws. Install two front and one rear 
transfer unit mounting screws. Tighten securely. 

(3) Connect and adjust linkage. Refer to paragraph 155(^. 

(4) Install lower pre extinguisher line. Lower the fire extin- 
guisher line into position at rear of transfer unit. Install 
two screws holding center bracket to hull floor and connect 




Figure 116. Removing transfer unit. 
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lines to couplings on hull side wall. Install four clamps and 
screws. 

(6) Install throttle relay rods. Install intermediate to rear 
throttle relay rod and rear relay. 

(6) Install engine front mounting cushions. Place the four 
front engine cushion rubber mounting pads on the front en- 
gine support mounting brackets and install eight screws and 
lock washers. 

(7) Install radiaior center support. Slide lower end of center 
radiator support through slot in bulkhead and install two 
mounting screws. Position upper end of support against 
rear radiator support and install four screws and washers. 

(8) Install lower radiator seal. Place lower radiator seal in 
position in opening. Install four screws and washers hold- 
ing seal to bulkhead. 

(9) Install radiators. Eefer to paragraph 121. 

(10) Install engines. Refer to paragraph 98. 

Section XVII. PROPELLER SHAFTS AND SUPPORT BEARINGS 

157. Description and Data 

a. Desckcption. There are four propeller shafts used in this 
vehicle. Two of those shafts, called the main propeller shafts, extend 
from the transfer unit forward to the controlled differential. The 
rearmost shaft is the longest, extending up to the support bearing 
by the driver's seat. The forward shaft connects the rear shaft to the 
controlled differential. Two final drive propeller shafts extend from 
the controlled differential, one on each side, to the final drive housing. 
The propeller shafts are all of welded steel tube construction. 

(1) Main propeller shafts. The rear main propeller shaft has a 
yoke for a universal joint welded to the rear end and has a 
short splined shaft welded to the front end (fig. 117) . The 
second universal joint yoke is carried on this splined shaft 
and held in place with a nut, washer, and cotter pin. The front 
main propeller shaft is provided with a yoke for the universal 
joints welded to each end. The rear yoke of the rearmost 
universal joint is splined to provide a sliding joint with the 
transfer unit main shaft; and the front yoke of the fore- 
most universal joint is splined to provide a sliding joint with 
the differential pinion shaft. 
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(2) Final drive propeller shafts. The final drive propeller 
shafts are of the same welded tube construction, but shorter 
and much larger in diameter, with larger universal joint 
yokes welded to each end (fig. 120) . The yokes on each side 
of the controlled differential are splined to the output shafts 
and are a slip fit to compensate for movement of the unit 
and to provide clearance when removing the shafts. The 
yokes on the final drive input shafts are also splined, but are 
held on the shafts by a large nut and cotter pin. 

(3) Suffort hearing. The main propeller shafts are mounted at 
their junction on a bearing support bolted to the hull floor 
just behind and to the right of the driver's seat. The rear 
propeller shaft is carried in this support on a double row ball 
bearing mounted in the bearing carrier (fig. 117). Lubri- 
cating fittings are provided in the carrier for lubrication of 
the bearing and bushing. 

(4) Tv/nnel and guard. The main propeller shafts are mounted 
in a tunnel formed by stowage boxes on each side and sealed 
at the rear by a bolted plate (figs. 118 and 119) . The top of 
the propeller shaft tunnel is covered at the rear by hinged 
covers which form part of the vehicle subfloor and in front 
by a periscope stowage box. The sides of the tunnel are sup- 
ported by brackets attached to the hull floor. The final drive 
propeller shafts are protected by sheet metal covers which fit 
around the shafts and universal joints and are bolted together 
at mounting brackets on the controlled differential and final 
drive cases. Covers are mounted on the final drive housings. 
All covers are easily removable for service work. 

(5) Universal joints. The connection between each transmission 
and the transfer imit is made by two universal joints and a 
coupling block. The transmission output shaft carries the 
rear yoke ; the front yoke is integral with the short transfer 
unit input shaft. 



&. Data. 
Propeller shafts. 

Type 

Universal joints. 



4 

welded tube 

11 



Type. 
Make. 



needle bearing 
mechanic's 
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941719—51 



: 16 



233 



158. Main Propeller Shafts 

a. Removal. 

(1) Remove feriscope stowage box. Remove four cap screws 
holding periscope stowage box to support bracket and lift 
box from its position. 

(2) Remove left propeller shaft cover. Remove one screw hold- 
ing this cover in position and lift out cover. 

(S) Disconnect front vmversal joint. Remove locking wires and 
four cap screws from front propeller shaft universal joint 
yoke, pry propeller shaft back to telescope rear yoke on trans- 
fer unit shaft and break joint. 

Caution: Tie bearing caps to cross of universal joint to 
avoid losing needle bearings. 

(4) Remove collector ring assernhly. Remove two cap screws 
holding conduit guard cover. Remove four nuts and lock 
washers for periscope box and four nuts and lock washers for 
oddment box and remove both boxes. Lift collector ring and 
turret control box to one side. 

(5) Remove hvlkhead extension seal. Remove two screws hold- 
ing seal in position at rear of tunnel and lift upper seal out 
of tunnel (fig. 119). 

(6) Remove hearing cap. Remove two bolts holding bearing cap 
to bearing support and remove cap (fig. 118) . 

(7) Remove propeller shafts. Push the propeller shafts to the 
rear, telescoping them as much as possible. Pull assembly 
oflf transfer unit shaft, lift out of bearing support, and re- 
move entire assembly from vehicle through the driver's door. 

h. Installation. 

(1) Install propeller shafts. Lower both the front and rear pro- 
peller shafts, as an assembly, into the vehicle through driver's 
door opening. Slide yoke on rear end of rear shaft on splines 
of transfer unit output shaft. Position front of rear shaft on 
bearing support. 

(2) Oonneet front universal joint. Raise front end of front shaft 
and telescope shaft on transfer unit output shaft until suffi- 
cient room is provided to connect front rmiversal joint. Re- 
move wires holding bearing housings on crosses. Line up 
bearing housings with yoke on controlled differential pinion 
shaft. Install four cap screws and locking wires and tighten 
securely. 

(3) Install propeller shaft cover. Install left propeller shaft 
cover and fasten in place with one screw. 

(4) Install hearing cap. Position support bearing cap on support 
and attach with two bolts. 
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Figure 118. Main propetter shafts installed. 



(5) Install collector ring asseinbly. Move collector ring and 
turret control box assembly back into position on mounting 
studs. Install oddment box at rear and periscope box at 
front, attaching each with four cap screws and lock washers. 
Install conduit guard cover and fasten with two cap screws. 
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Figure 119. Bulkhead extension plate. 

(6) iTistall hulkhead extension seal. Place upper seal in position 
around shaft and attach securely with two screws. 

(7) Close hinged covers. Close bulkhead extension covers. 

(8) Install periscope stowage hox. Place periscope and spare 
head stowage box in position on support brackets and fasten 
securely with four cap screws. 

159. Final Drive Propeller Shafts 

a. Removal. 

(1) Remove cover. Remove four cap screws holding propeller 
shaft cover to mounting brackets on controlled dilferential 
and final drive housing and remove cover. 

(2) Disconnect outer universal joint. Remove locking wire and 
four screws (fig. 120) holding universal joint bearing housing 
to yoke on final drive input shaft. Slide propeller shaft 
toward differential as far as it will go and disconnect uni- 
versal joint. 

(3) Remove propeller shaft. Slide propeller shaft toward side 



236 



FINAL DRIVE PROPELLER SHAFT 



Figure 120. Removing final drive propeller shaft. 

of vehicle to pull yoke off differential output shaft and re- 
move propeller shaft assembly from vehicle. 

Caution: Run a piece of wire through bearing housing and 
mounting screw holes to prevent housing from falling off 
and losing needle bearing. 
b. Installation (fig. 120). 

(1) Install propeller shaft. Lower propeller shaft assembly into 
vehicle. Lift shaft into position. Engage yoke on differ- 
ential output shaft spline and push yoke into differential as 
far as possible. Remove wire holding housings on cross of 
final drive universal joint. Line up holes in yoke and install 
four screws holding housings to j'oke. Install locking wire 
through each two screw heads. 

(2) Install covers and panels. Position propeller shaft covers 
and panels around shafts, and install four screws holding 
cover to brackets on controlled differential and final drive 
housing. 

160. Propeller Shaft Support Bearing 

a. Removal. 

(1) Remove stowage boxes and collector ring. Refer to para- 
graph 158a, 

(2) Separate front and rear propeller shafts. Disconnect uni- 
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versal joint between front and rear propeller shaft at rear 
yoke and separate shafts. 

(3) Remove yoke. Remove cotter pin and nut on front end of 
rear propeller shaft, holding yoke to propeller shaft, and 
remove yoke. 

(4) Remove support hearing cap. Remove two bolts holding 
support bearing cap in position and remove cap (fig. 118). 

(5) Remove support hearing and carrier. Lift the forward end 
of the rear propeller shaft until it is clear of the support 
bearing and with a piece of wood, lightly tap bearing and 
carrier off shaft. 

h. Instaliation. 

(1) Install support hearing and carrier. Position bearing and 
carrier on forward end of rear propeller shaft and drive into 
place with hammer and block of wood. 

(2) Install yoke. Install yoke on front end of rear propeller 
shaft ; tighten nut securely and lock with new cotter pin. 

(3) Connect front and rear shafts. Push propeller shaft to the 
rear to allow enough clearance so that yoke will line up with 
universal joint. Install four screws that hold yoke to uni- 
versal joint. 

(4) Install support hearing cap. Place cap in position over bear- 
ing carrier bushing and secure with two bearing bolts. 

(5) Install stowage hoxes and collector ring. Refer to para- 
graph 158&. 

Section XVIII. CONTROLLED DIFFERENTIAL 

161. Description and Data 

a. Desckiption. The controlled differential, located at the front of 
the vehicle, transmits engine power to the final drive units and, in 
addition, contains the brake drums and bands that permit steering 



and stopping the vehicle. 
h. Data. 

Brake rims 2 

Size 15 X 414 in. 

Brake linings, number per rim 3 

Size 13 X 4 in. 

Differential gearing, type spur 

Differential ratio 1.92 to 1 max 

Drive gearing, type spiral bevel 

Drive gearing ratio 2.62 to 1 
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162. Steering and Brake Band Adjustment 



a. General. The steering and brake band adjustment compensates 
for lining wear. The steering and brake bands should be adjusted 
whenever required by lining wear or whenever the controlled differ- 
ential is replaced. 

h. Adjustmekt Peoceduke. 

(1) Remove adjusting hole flugs. Remove band adjusting hole 
plug from each side of controlled differential. 

(2) Adjust hand. Insert a iVig-inch socket wrench or wrench- 
41-W-642-200 through plug hole and engage adjusting nut 
(fig. 121) . Turn adjusting nut clockwise to tighten band. 

"Sote. Brake band adjusting nut has a cylindrical surface on pres- 
sure side instead of tlie usual flat face. It is important that tliis 
adjustment be made by half turns only, so that this cylindrical surface 
will always be seated firmly against cross pin when adjustment is 
completed. 




Figure 121. Adjusting steering brake land. 



(3) Check adjustment of steering and thrake hands. Check ad- 
justment by pulling back on steering brake hand lever. The 
adjustment is correct when the following conditions prevail : 
(a) Brake band must free when lever is in full forward position. 
(&) To make second check, place a spring scale at the center of 
rubber grip on end of steering brake hand lever and pull 
back on lever until a force of 12-15 pounds torque is ex- 
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erted. In this position, lever should be six notches back 
from forward position on quadrant. 

Note. On new bands, lever should move back only five notches at 
a pressure of 12-15 pounds torque. 

Kepeat check for other brake band. If no spring scale is 
available, adjustment may be made by observing the fol- 
lowing precautions: first, brake band must be free when 
lever is in full forward (released) position; second, levers 
should not pull back more than five or six notches under 
normal steering pressure ; and third, levers should not pull 
back more than three additional notches under full steering 
or stopping pressure. 

Note. Brakes adjusted on the "loose side" will not only last 
longer, but will prevent "glazing" of bands and provide easier 
steering. 

(4) Install adjusting hole plugs. Install both band adjusting hole 
plugs in differential case. 

163. Steering and Brake Shoes 

a. Removal. 

(1) Remove differential opening cover. Remove 18 screws hold- 
ing differential opening cover to hull front plate. Attach 
hoist to lifting handles on front cover. Remove cover and 
gasket and discard gasket. 

(2) Remove differential case cover. Remove 18 screws that hold 
differential case cover to differential housing. Lift off cover 
and discard gasket. 

(3) Remove ha/nd adjusting nut and link pin.- Back off adjusting 
nut and remove nut. Slide adjusting brake band yoke out of 
operating shaft yoke pin and remove tension spring and 
washers; then remove link to operating shaft pin. Remove 
cotter pin and slide out pin holding link to brake shoe (fig. 
122). 

(4) Remove brake l>and assembly. Grasp brake band assembly 
with both hands and pull out of housing, permitting shoes to 
rotate around brake drum. 

(5) Remove other brake hand assembly. Repeat (3) and (4) 
above for removal of other brake band assembly. 

&. Installation. 

(1) Installbrakehand assembly. Install brake band assembly by 
rotating assembly around brake rim. 
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Figure 122. Steering irake band assemMy. 

(2) Install link to shoe pin. Line up pin holes in steering brake 
link and holes in shoes. Slide link to shoe pin into position 
and install cotter pin (fig. 122) . 

(3) Install band adjusting nut. Place steering yoke to shaft pin 
in position in operating shaft. Slide tension spring and 
washer over yoke and push yoke through operating shaft 
yoke pin. Install band adjusting nut on end of yoke. 

(4) Install other brake hand assembly. Repeat (1) through (3) 
above for other brake band assembly. 

(5) Adjust brakes. Refer to paragraph 162. 

(6) Install differential case cover. Place a new differential case 
cover gasket on differential case. Coat gasket with gasket 
cement. Place cover over gasket and install 18 screws and 
washers holding cover to case. Using a torque wrench, 
tighten the five i/^-inch screws to 80-85 foot-pounds torque 
and the thirteen ^e'lJ^^^ screws to 45-50 foot-pounds torque. 

(7) Install differential opening cover. Place a new gasket over 
edge of hull opening, attach hoist to cover, and lower into 
position on front of hull. Line up screw holes with drift 
punch and install 18 cover attaching screws. Remove hoist. 
Using a torque wrench, tighten screws to 80-85 foot-pounds 
torque. 
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164. Oil Pump and Screen 



a. Eemoval. 

(1) Drain oil. Drain oil by removing differential drain cover 
under hull floor at front of vehicle and remove differential 
drain plug (fig. 158). Allow oil to drain and install plug 
and cover. 

(2) Remove periscope and spare head stowage box. Refer to 
paragraph 155&. 

(3) Remove right propeller shaft guard. Remove four screws 
and washers and remove propeller shaft guard. 

(4) Remove propeller shaft guard support. Remove two screws 
and washers holding right front propeller shaft guard sup- 
port to hull floor. Remove support. 

(5) Remove oil pwmp. Disconnect oil cooler lines. Remove 
seven screws and washers holding oil pump to differential case 
(figure 123). Remove pump. 

(6) Remove oil pump strainer. Remove screw holding oil pump 
strainer to inside of differential case; slide strainer down 
toward bottom of case and lift out of oil pump opening 
(fig. 123). 

(Y) Glean screen. Cut locking wire, remove wing nut from bot- 
tom of oil pump strainer assembly, and remove cover and 
strainer screen. Wash all parts in dry-cleaning solvent or 
volatile mineral spirits paint thinner and assemble. 
i. Installation (fig. 123). 

(1) Install oil pump strainer. Lower oil strainer through oil 
pump opening and slide pipe on strainer into differential 
case, making sure rubber gasket is on end of pipe. Install 
screw and washer holding oil pump strainer to case. 

(2) Install oil pump. Place a new oil pump gasket on oil pump 
body and position pump on differential case. Install seven 
screws and washers holding pump to case. Connect oil cooler 
lines. 

( 3 ) / nstall propeller shaft guard support. Place propeller shaft 
guard support over mounting holes on hull floor and install 
two screws and washers. 

(4) Install propeller shaft guard. Position right propeller shaft 
guard against supports and install four screws and washers. 

(5) Install periscope and spare head stowageTyox. Refer to par- 
agraph 155(7. 

(6) FUl controlled differential. Refer to paragraph 62. 
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165. Oil Cooler 

a. Removal. 

(1) Traverse turret. Turn turret 90° to left to clear radiator 
air inlet grille. 

(2) Remove radiator air inlet grille. Remove two screws from 
each end of radiator air inlet grille and lift out grille (fig. 
82). 

(3) Disconnect fleosihle oil cooler hoses. Disconnect both oil 
cooler hoses at bulkhead connection by holding hose sta- 
tionary with one wrench and turning coupling with another 
wrench (fig. 124). Plug ends of hoses immediately to pre- 
vent oil from running out over radiators. 

Note. Radiators will quickly plug if oil drips on them. 

(4) Remove cooler. While a helper supports cooler from top 
of vehicle, remove four cap screws on fighting compartment 
side of bulkhead that hold hanger to bulkhead. Lift out 
cooler. 

(5) Remove cooler hoses. After cooler has been removed from 
vehicle, turn on one end to drain oil from unit; and then 




Figure 124. Disconnecting oil cooler hose. 
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remove both cooler hoses from ends of cooler by unscrewing 
hose connections, 
b. Installation. 

(1) Install cooler hoses. Coat threaded end of cooler hose with 
gasket cement and install in fitting on end of cooler. 

(2) InstaU cooler. Lower cooler assembly into position over 
front of radiators until holes in cooler hanger line up with 
holes in bulkhead. While helper holds cooler in this position, 
install four oil cooler mounting screws from inside of vehicle. 

(3) Connect oil cooler hoses. Connect both oil cooler hoses to 
connections on bulkhead. 

Note. Use two wrenches to connect coupling to keep hoses from 
twisting (flg. 124) . 

(4) Install radiator air inlet grille. Lower radiator air inlet 
grille into position in opening and install four attaching 
screws and washers. 

(6) Traverse turret. Traverse turret to straight-ahead position. 

166. Controlled Differential Replacement 

a. Removal. 

(1) Remove differential o'pening cover. Eefer to paragraph 
163a (1). 

(2) Remove periscope and spare head stowage bom. Refer to 
paragraph 1555 ( 1) . 

(3) Disconnect steering drake levers. Release brakes and push 
levers forward to the fully released position. Remove cotter 
pins and clevis pins, holding right and left steering brake 
cross shaft rods to lower end of steering brake cross shaft 
link rod relay lever on controlled differential housing (fig. 
125). 

(4) Remove hand lever return springs. Grasp end of spring 
with heavy pliers and pull back until sirring is clear of relay 
lever (fig. 125). Release spring gradually until it is free. 
Leave front end of spring connected to hull front plate. 

(5) Remove left propeller shaft guard. Remove screw holding 
left propeller shaft guard (fig. 125) to support brackets and 
remove guard. 

(6) Removerightpropellershaftleg guard. Remove four screws 
holding right propeller shaft leg guard to support brackets 
and remove guard. 

(7) Remove stop light switches. Remove cotter pin and slide 
stop light switch control rod off pin on relay arm (fig. 125). 
Remove two screws holding stop light switches to front differ- 
ential mounting brackets. 
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Figure 125. Steering 'brake linkage and differential mounting. 



(8) Drain ail. Drain oil by removing differential drain cover 
under floor at front of vehicle (fig. 158) and remove dif- 
ferential drain plug. After oil has drained, install plug. 

(9) Disconnect oil cooler lines. Disconnect oil cooler lines at 
right rear corner of differential by unscrewing coupling on 
line from fitting on housing (fig. 123) . 

Caution: Place rags or container under lines to catch any 
oil that may drain out of cooler lines. 

(10) Remove final drive propeller shaft shields. Remove four 
screws holding each half of final drive propeller shaft shields 
to mounting brackets. Remove shields. Remove two screws 
holding shield brackets to sides of controlled differential 
housing. 

(11) Disconnect inner ends of final drive propeller shafts. Re- 
move locking wires from inner universal joint bearing cap 
screws. Remove four screws holding universal joint bearing 
caps to controlled differential output yoke. Slide yoke into 
controlled differential housing. 

Caution: Tie bearing caps to cross of universal joint to 
avoid losing needle bearings. 
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(12) Disconnect differential from front propeller shaft. Re- 
move locking wires from front universal joint bearing caps. 
Kemove four screws holding bearing caps to differential yoke. 

Caution: Tie bearing caps to cross of universal joint to 
avoid losing needle bearings. 

(13) Disconnect speedometer flexible shaft. Disconnect speed- 
ometer flexible shaft (fig. 125) on differential by unscrewing 
knurled nut on speedometer shaft and pulling speedometer 
case. Eemove shaft from clip on case and lay shaft to one 
side. 

(14) Remove differential mounting bolts. Eemove two front and 
one rear differential mounting bolts and nuts and remove 
bolts. 

(15) Remove differential. Attach chain hoist to lifting bracket 
on differential cover. Take up weight of differential on hoist 
until it clears mounting brackets on hull floor. Raise differ- 
ential very slowly, and see that it does not strike instrument 
panel (fig. 126) . Remove differential and lower to ground. 
Remove chain hoist. 




Figure 126. Removing controlled differential. 
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h. Installation. 

(1) Place differential in vehicle. Attach a chain hoist to lifting 
bracket on differential cover. Kaise differential over open- 
ing in hull front deck. Lower assembly, being careful that it 
does not strike instrument panel . Before assembly is lowered 
completely into vehicle, raise propeller shaft universal joint 
and line up with yoke on differential. Lower assembly on 
support brackets. Remove chain hoist from cover. 

(2) Install differential mounting bolts. Install two front and 
one rear differential mounting bolts through boss on differ- 
ential case and brackets on hull (fig. 125) . Install nuts and 
washers, and tighten nuts to 200 foot-pounds torque using a 
torque wrench. 

(3) Install speedometer -flesciUe shaft. Place speedometer flex- 
ible shaft in clip on differential case. Slide speedometer core 
into drive shaft sleeve and install knurled nut holding shaft 
to sleeve. 

(4) Connect controlled differential to front fropeller shaft. In- 
stall four screws holding bearing caps to differential yoke. 
Using a torque wrench, tighten screws to 80 foot-pounds 
torque. Lock screws in pairs with locking wire. 

(5) Connect inner ends of piuiL drive profeller shafts. Remove 
locking wires which prevent bearing caps from falling off. 
Position final drive bearing caps on differential output yokes. 
Install screws holding bearing caps to yoke. Using a torque 
wrench, tighten screws to 80 foot-pounds torque. Lock screws 
in pairs with locking wire. 

(6) Install final drive propeller shaft shields. Install brackets 
holding propeller shaft shields to side of differential housing. 
Position upper and lower section of propeller shaft shield 
over mounting bracket and install eight screws and washers. 

(7) Connect oil cooler lines. Insert oil cooler lines into fittings 
in controlled differential case and connect coupling on lines 
to fittings in case (fig. 123). 

(8) Fill controlled differential. Fill controlled differential with 
oil as prescribed by the lubrication order. Check level on 
gage. 

(9) Install stoplight switches. Place stop light switches in posi- 
tion on front differential mounting brackets and install four 
screws and washers. Slide stop light switch control rod over 
pin on steering brake relay arm and install flat washer and 
cotter pin (fig. 125). '*'<• 

(10) Install right propeller shaft gwrd. Place right propeller 
shaft guard against support brackets and install four screws 
and washers. 
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(11) Install left propeller shaft leg guard. Place left propeller 
shaft leg guard against support brackets and periscope stow- 
age box and install screw and washer. 

(12) Install hand lever return springs. Make sure front end of 
spring is hooked to bracket on hull front plate. Pull back on 
end of spring with large pliers, and hook end of spring over 
cutout in steering and braking lever relay (fig. 125) . 

(13) Connect steering hrake levers. Line up hole in connecting 
rod yoke with hole in steering brake cross shaft. Install 
clevis pin and cotter pin. 

(14) Adjust linkage. Adjust length of connecting rod to permit 
free assembly of pin at steering lever by loosening lock nut 
and rotating clevis. Turn clevis one-half turn tighter to 
assure taking out all slack and tighten lock nut. Connect rod 
to lever and install clevis pin and cotter pin. Adjust other 
lever in same manner. 

(15) Adjust steering hmkes. Kefer to paragraph 162. 

(16) Imtall periscope and spare head stowage iox. Eefer to 
paragraph 155c (6). 

(17) Install differential opening cover. Refer to paragrapli 
1636(7). 



Section XIX. FINAL DRIVES 

167. 'Description and Data 

a. Description. The final drive units are mounted in separate 
housings bolted to the front of the hull on each side (fig. 128) . The 
final drives are designed so that they are interchangeable, right and 
left, and can be installed on either side of the vehicle. Power is trans- 
mitted to the final drives from the controlled differential through short 
propeller shafts which have universal joints a.t?«iach end. The her- 
ringbone gear set provides a reduction ratio of 2.94^1. Power output 
is through the sprocket shaft which carries the track driving hub and 
sprockets. 

b. Data. 

Bracket cast steel 

Cover cast steel 

Gear ratio 2.94 to 1 

Number of sprocket teeth 13 

Type of gearing spur (herringbone) 

Sprocket (used with steel track T72 or T72E1) D76210 

Sprocket (used with rubber track T85E1) 7049476 
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168. Hubs and Sprockets 

a. Removad. 

(1) Break track. Break track below and to the rear of final drive 
and lift track over and to the rear of hub and sprockets 
(par. 172). 

(2) Remove hub and sprocket assembly (fig. 127). Eemove 10 
nuts attaching hub to shaft and remove hub and sprocket as 
an assembly. 

Note. When steel track T72 or T72E1 is replaced by rubber track 

T85E1 sprocket — D76210 must be replaced by sprocket— 7049476. 

(3) Remove sprockets. Remove 13 bolts attaching each sprocket 
to hub and remove sprockets. 




Figure 121. Removing track sprocket. 



i. Installation. 

(1) Install sprockets. Install sprockets on hub and tighten 13 
bolts on each sprocket securely. 

(2) Install hub and sprocket assembly on shaft. Position hub 
and sprocket assembly on shaft, line up holes, and install 
and tighten the 10 safety nuts securely. 

(3) Install track. Refer to paragraph 172. 

(4) Adjust track. Refer to paragraph 171. 
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V. Reversing Sprockets. When the teeth on the sprockets become 
worn from use, the sprockets can be reversed on the hub or the complete 
hub and sprocket assembly can be changed from right to left and vice 
versa. This will present a new tooth surface to the track and provide 
longer life. 




Ii'iourc J2H. Disconnecting final drive from vehicle. 



169. Final Drive Replacement 

a. Rekoval. 

(1) Drain lubricant. Remove final drive drain cover that pro- 
tects final drive drain plug from bottom of hull beneath final 
drive (fig. 158). Remove drain plug. Install plug as soon 
as all oil has been drained. 

(2) Remove guards. Remove four screws holding halves of final 
drive propeller shaft guard to controlled diflferential and to 
final drive case and remove guard. 

(3) Disconnect propeller shaft. Remove locking wires and four 
screws holding the universal joint yoke on the final drive 
input shaft to the universal joint (fig. 120). Push the final 
drive propeller shaft sufficiently to allow universal joint to 
clear yoke. Lower outer end of propeller shaft after tying 
the universal joint bearing caps to the journal with locking 
wires to prevent accidental disassembly. 
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(4) Break track. Refer to paragraph 172. 

(5) Remove huh and sf rocket assembly. Remove 10 nuts attach- 
ing hub to shaft and lift hub and sprockets olf as an assembly 
(% 127). 

(6) Remove final drive assembly. Cut locking wires and loosen 
18 mounting bolts (fig. 128) that hold final drive bracket 
flange to hull sidewall. Connect hoist to final drive lifting 
sling — 41-S-3832-35 and install on final drive bracket. Re- 
move attaching bolts, pry final drive assembly off dowel pins, 
and remove from vehicle (fig. 129). 




figure 129. Removing final drive assembly. 



h. Installation. 

(1) Install pnal drive assembly. Coat inner edges of bracket 
flange Avith joint sealing compound. Raise final drive assem- 
bly with hoist and sling— 41-S-3832-35 and line up dowel 
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pins and bolt holes. Push the assembly into place and install 
the mounting bolt, tightening them carefully to 170-180 foot- 
pounds torque. Install locking wires. Remove sling. 

(2) Connect propeller shaft. Push final drive propeller shaft 
and raise into position opposite yoke on final drive. . Discon- 
nect locking wires holding bearing housings on vmiversal 
joint cross and line up holes in yoke with holes in universal 
joint housings. Install four screws holding bearing housings 
to yoke. Tighten screws to 130-140 foot-pounds torque, and 
install locking wire through each pair of screws. 

(3) Imtatt gvardn. Position halves of propeller shaft guards 
around shaft and install four screws holding guard to con- 
trolled differential and final drive cover, '•■ 

(4) Install huh and sprocket assembly. Refer to paragraph 168. 
(6) Connect track. Refer to paragraph 172. 

(6) Adjust track. Refer to paragraph 371. 

(7) Add lubricant. Make sure drain plug and protecting plate 
are installed. Remove filler plug and add lubricant as pre- 
scribed by the lubrication order. Install filler plug. 

Section XX. TRACKS AND SUSPENSION 

170. Description and Data 

a. Desorii'tion. 

(1) Two individually driven types of tracks (steel, T72 and 
T72E1 or rubber, T85E1) provide the necessary traction to 
propel the vehicle (fig. 130). Each complete track is com- 
posed of separate track shoes of cast steel or rubber chevrons, 
with center guides. The steel track shoes are connected to- 
gether with straight pins carried in rubber bushings (fig. 
133). The rubber track shoes are held together by end con- 
nectors which lock with wedges on the shoe studs. The steel 
shoes are of interlocking design to eliminate vibration and 
wear which occur when track wheels pass over openings be- 
tween track shoes. Two types of steel track shoes are used, 
the solid and drilled types. Giousers cannot be used with 
the solid type ; however, the drilled type can be identified by 
three cast holes which are used when installing 28i/2-inch 
extended grousers. Two final drive sprockets, one on each 
side, pull the tracks forward over the supporting rollers and 
lay them down in the path of the advancing track wheels. 

(2) Ten dual track wheels, five on each side, are carried on in- 
dividual arms attached to independent torsion bars and 
mounted so as to be easily removed (fig. 130). The ten arms 
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are each mounted on two roller bearings carried in housings 
which are bolted to the sides of the hull just above the floor 
level. The arms are splined to the torsion bars which extend 
through protective tunnels on the hull floor. The torsion bars 
for opposite wheels are staggered to permit carrying the 
wheels at the same level. Double-acting, airplane-type, 
hydraulic shock absorbers are provided for the two front and 
two rear suspension arms on each side. They are mounted 
on the rear suspension arms on each side and on the hull side 
walls (fig. 130). 

(3) An adjustable compensating wheel for each tittcfeig-iHWEBted" 
at the rear of the hull and is connected to the rear traek'wteA' 
arm by a link (fig. 130), which is so arranged' titafe any de*- 
crease in track tension caKS^ hf lifting- of the: refsar track 
wheels will be offset by movement of the compensating wheel 
toward the rea* and any increase in track tension caused by 
droppiitg'of the mir" track wheidls will be offset by movement 
of the cotnpensating wheel toward the front. 

(4) Tliree dual, rubber-tired track support rollers are mounted 
OA each of the upper hull sides (fig. 130) to support the track 
«s it reCurniS to the drive sprocket. 

i^. Data. 

(1) Track shoes. 

Number per track 75 

Width (steel) 16 in. 

Width (rubber) I61/2 in. 

Type steel (with center guide and rubber bushings) 

Type rubber chevron (with center guide and rubber 

bushings) 

(2) Track. 

Pitch 51/2 in. 

(3) Support arms. 

Number (each side) 5 

Type solid steel 

Type of springing torsion bar 

Number of bearings 2 (straight roller) 

(4) Track wheels. 

Number (each side) 5 

Type dual, demountable, rubber-tired 

Number of bearings (each wheel) 2 (taper, roller) 

(5) Torsion "bars. 

Number (each side) 5 

Type solid steel 
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(6) Track support rollers. 

Number (each side) 3 

Type dual, demountable, rubber-tired 

Number of bearings 2 (taper, roller) 

(7) Shock absorhers. 

Number (each side) 4 

Type hydraulic, airplane-type 

(8) Road wheel arm Immfers. 

Number (each side) 5 

Type volute sprin 



171. Track Adjustment . 

a. Geneijal. Extreme care must be taken at all times to see that 
the tracks are properly adjusted to prevent unnecessary wear and 
breakage. 

h. Track Adjustment. 

(1) To check the track adjustment, move vehicle to level ground 
to assure normal track tension. Kaise sandshields, place a 
4-foot pry bar between the track and hull at a point between 
the two rear track support rollers and push the track down 
with 200-pounds pressure, as exerted at track. Lay a 
straightedge along the top of the track between the two rear 
rollers and measure the sag midway between these rollers (fig. 
131) . This sag should be from 2 to 214 inches (steel track) . 
Track blocks must be adjusted to above figure when sag be- 
comes 354 inches or over. The proper adjustment for rubber 
track (T85E1) is inches. 




Figure 131. Oheclcing track tension — steel track. 
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(2) If the track adjustment is incorrect, loosen clamping bolt at 
rear of compensating wheel arm (fig. 132) and slide clamping 
bolt stop up from adjusting nut. Tighten or loosen track 
adjusting nut to obtain correct track tension using wrench — - 
41-W-1315. Tighten clamping bolt after positioning stop 
on flat of adjusting nut. 




Figure 1S2. Adjusting track tension. 



172. Track Replacement 

a. Eemoval. 

( 1 ) Steel track. Install track connecting fixtures — 41-F-2997-86 

on track, midway between compensating wheel and rear track 
' wheel (fig. 133) and take up track tension. Remove track 
shoe pin wedge bolt, lock washer, and plain washer (fig. 132) . 
Using a brass drift, drive wedge out of block. Tighten track 
connecting fixtures to relieve track tension and drive out track 
fink pin, using knock-out pin— 41-P-560-300 (fig. 133) . 

(2) Rubber track. To remove rubber track (T85E1) (fig. 136), 
loosen clamp bolt at rear of compensating wheel arm (fig. 
134) and slide lock plate up from adjusting nut. Loosen 
adjusting nut until track is loose. Remove wedge nuts and 
wedges on both sides of tracks. Drive outer connector oS 
first (fig. 137), then drive inner connector off. 

(3) Move vehicle. Start engines, i^ut transfer unit and transmis- 
sion shift levers in "DRIVE" position, and run engines just 
fast enough to turn track drive sprocket slowl;y Run upper 
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Figure 134- Removing track pin — steel track. 
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half of track forward off support rollers and drive sprockets. 
Tow vehicle oflf track. If new track is to be installed, place 
new track in front of old track, and tow vehicle onto new 
track. 

Caution: If the steel track (T72 or T72E1) is replaced by 
the rubber track (T86E1), sprocke<^7049476 must be used as 
replacement for sprocket — D76210 (par. 169) . 

1). Installation. 

(1) Steel trach. Lay track out on ground and tow vehicle on 
track so that rear end of track projects approximately 10 
inches beyond rear track wheel. Pull front end of track up 
over drive sprocket and start engines. Put transfer unit in 
"REVEESE" and transmission in "DEIVE" and guide track 
back over support rollers and compensating wheel as rota- 
tion of drive sprocket moves upper lialf of track back. Mount 
track connecting fixtures— 41-F-2997-86. Bring track ends 
together by tightening fixtures and drive in track link pin 
(fig. 135). Be sure that grooves in pin enter guides in pin 
bushing (fig. 133) and that pin enters bushings without 
damaging bushings ends. Install track link pin lock wedge 
in hole in shoe, with beveled end in, tap wedge lightlji- to its 
seat, and install plain washer, lock washer, and wedge bolt. 
Tighten bolt to 120 foot-pounds torque. Adjust track ten- 
sion (par. 171). 




Figure 1S5. Connecting steel track. 
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fRACK INSTALLED 




. BlSASSlMBLID VIEW RAPD 355113G 

Figure 136. RubJier track shoes. 
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RAPD 354J08G 
Figure 1S7. Removing traok Unk end — rubher track. 




Figure 138. Connecting ruiter track. 
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(2) RvJiler track. To replace rubber track (T85E1) (fig. 138), 
mount track connecting fixture, draw track ends together, 
drive outer connector on track pins until near track fixture, 
remove outer track connecting fixture and continue to drive 
connector until agairxst block ; install wedge and wedge nut. 
Eeplace inner connector in same method. Install wedge and 
wedge nut. Drive wedges in and tighten nuts securely. 

Caution: Be sure to install track with chevron pointing 
down over the sprocket. 

173. Compensating wheel, Bearings, and Oil Seals 

a. Interghangeabilitt. The compensating wheel hub, hub cap, 
bearings, and oil seals are identical with respective track wheel parts. 

Removal. Break track at rear of vehicle (par. 172) and pull 
top half of track forward to clear compensating wheel. Remove 10 
nuts and locks holding dual compensating wheel on studs and remove 
wheels. Remove four hub cap mounting screws and remove hub 
cap and gasket. Take out cotter pin, nut, and washer holding hub 
on spindle (fig. 139). Pull out on hub enough to loosen outer bear- 
ing. Remove outer bearing. Lift off hub and inner bearing. Pry 
grease seal off spindle bearing spacer with screwdriver. • 

c. iNSTAtLATioN. PlacB nsw greaso seal on spindle with feather- 
edge toward arm and, using oil seal replacer — 41-R-2383-950, tap 
over bearing spacer until oil seal contacts spacer (fig. 139). Place 
wheel hub on bench with wheel side down and pry grease retainer 
out of hub. Place new grease retainer in replacer — 41-R-2390-450 
(fig. 140) and position replacer on hub. Drive retainer into posi- 
tion carefully to prevent cocking in hub (fig. 141) and remove tool. 
Check retainer to see that it is square in the hub counterbore and that 
the flange of retainer is true. Grease inner roller bearing assembly 
thoroughly with lubricant as prescribed by lubrication order and push 
on spindle shoulder until bearing contacts spacer. Push hub assembly 
on spindle, making sure inner bearing enters race in hub. Pack outer 
roller bearing with prescribed grease, and install on spindle, holding 
wheel hub centered 'on spindle and pushing outer bearing into race. 
Install keyed washer on spindle and seat on bearing. Install nut 
on spindle. 

d. Adjustment. 

(1) Rotate hub and, at the same time, tighten nut to 200 foot- 
pounds torque. Back off nut until there is no torque, then 
tighten nut to 75 foot-pounds torque. Back off nut to first 
cotter pin hole with minimum travel of 15° and install cotter 
pin. If the first hole is less than 15° travel, back off nut to 



262 




263 



next hole or 30° more. Position hub cap and install four 
mounting screws. Using pressure gun, force grease into hub 
until it starts coming out of grease shield at rear. Wipe 
off all excess grease. Lift wheels and install on hub studs ; 
the first wheel with the concave side in the second with 
the concave side out. Install 10 nuts with locks, and tighten 
evenly to 250-300 foot-pounds torque. Install and adjust 
track (par. 171). 




Figure I40. Wheel ftttZi Of ease seal retainer in replaoer. 

(2) An alternate method of adjusting the wheel hub adjusting 
nut can be used if a torque wrench is not available. Using 
a wrench with an 18-inch handle, tighten the adjusting nut 
as tight as possible. Back off the adjusting nut no less than 
three-quarters of a flat and no more than one full flat and 
insert cotter pin. 
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Figure Installing wheel hub grease seal retainer. 



174. Compensating Wheel Support Arm Assembly 

a. Eemoval, Remove compensating ■wheel and hub as previously 
outlined in paragraph 173 above. Remove cotter pin, nut, and 
washer from compensating link bolt. Install slide hanmier adapter^ — 
41-A-18~245 on link bolt head, being sure that stud is screwed all 
the way in bolt and that hex shoulder of adapter seats on bolt head. 
Attach slide hammer puller— 41-P^295Y-33 and pull bolt (fig. 142). 
Push link end down and out of support arm. If necessary, hook 
hoist on rear suspension wheel and raise wheel. This will move link 
end to rear of vehicle so that drift and hammer can be used to drive 
out bolt. Remove six attaching screws, remove compensating arm 
cover (fig. 142), and discard gasket. Remove lock ring holding arm 
on support spindle as an assembly. Remove snap ring holding arm 
on support spindle and lift arm as an assembly off spindle. Remove 
screws holding spindle to tapping plate on hull and remove spindle. 
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A-SHOCK ABSORBER 
B-WHEEL HUB 

C-ARM BUMPER SPRING BRACKET 

D-SUPPORT ARM 



K-INNER SUPPORT ARM 



I \COMPENSATING WHEEL 
/SUPPORT ARM COVER 



^COMPENSATING WHEEL 
■ /LINK BOLT 



^COMPENSATING WHEEL 



/LINK BOLT 
F-TORSION BAR RETAINING NUT 
G-COMPENSATING WHEEL LINK 



M-CLAMPING BOLT STOP 



N-CLAMPING BOLT 



(COMPENSATING SUPPORT 
/ARM SPINDLE 



P-ADJUST(N6 NUT 



RAPD 331361H 



Figure 142. Compensating wheel and track wheel support arm and linkage. 

i. Installation. Coat flange of spindle with joint sealing com- 
pound, position spindle on hull tapping plate, and install eight at- 
taching screws dipped in sealer. Tighten screws to 240-260 foot- 
pounds torque, using torque wrench. Install arm assembly on spindle, 
seeing that shoulder on spindle enters bearing races and that grease 
seal slips over bearing spacer. Install snap ring on spindle end to 
hold assembly. "Using a new gasket, position support arm cover, 
and install six attaching screws. Connect compensating link to arm 
(fig. 143) and drive in bolt, using a soft hammer, then install washer, 
nut, and cotter pin. Tighten nut on connecting bolt to 180 foot- 
pounds torque (min). Install compensating wheel and hub (par. 
173) and adjust (par. 173). 

0. Compensating Aem Bearing Keplacement. 

(1) Remove compensating arm and lever. Refer to a above. 

(2) Rem/)ve hearings. Remove lever clamping bolt, clamping 



bolt stud, and washer (fig. 143) . Remove adjusting nut and 
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thrust washer. Eemove inner support arm eye bolt from 
outer support arm. Tap inner roller bearing and grease 
retainer out of outer support arm. Tap out outer ball 
bearing. 

(3) Install leavings. Grease bearings thoroughly with lubricant 
prescribed by lubrication order. Using a block of wood or 
brass drift, install bearings in outer support arm by tapping 
in until they seat on shoulders. Place new grease seal in 
inner side of arm, with featheredge toward vehicle, and tap 
in until it seats on shoulder of arm. Install adjusting eye 
bolt in inner support arm and place adjusting nut (thor- 
oughly greased with lubricant) and thrust washer on eye 
bolt. Install inner support arm with eye bolt and nut on 
outer support arm. Install clamping bolt stud and lock 
washer on clamping bolt and turn bolt into inner support 
arm. 

(4) Install compensatrng arm and lever. Refer to & above. 

175. Compensating Link 

a. Removal. Remove compensating wheel and hub (par. 173). 
Remove nut, cotter pin, and washer from inside end of compensating 
link rear bolt. Install adapter — il-A-18-245 on link bolt, attach 
slide hammer puller — 41-P-2957-83 to adapter,' and pull bolt (fig. 
145) . Working at front end of compensating link, remove bolt hold- 
hig link to track wheel support arm in same manner and remove link. 




Figure U/S. Removing compensating Unk iolt. 
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b. Installation. Lift compensating link into position on track 
wheel support arm (fig. 145) and line vip connecting bolt holes. 
Place compensating link bolt in position and drive in, using a soft 
hammer. Install washer and nut on bolt and tighten to 180 foot- 
pounds torque (min). Connect rear end of link to compensating arm 
in same manner. Install compensating wheel and hub (par. 173) , and 
adjust (par. 173). Connect track and adjust (par. 171). 

176. Track Wheels, Bearings, and Oil Seals 

a. Interchangeability. The track wheel hub, hub cap, bearings, 
and oil seals are identical with respective compensating wheel parts. 
5. Eemoval. 

( 1) Remove wheel. If wheel lifter — 41-L-1400 is available, pro- 
ceed as follows : Loosen track adjusting nut several turns to 
relieve track tension. Place wheel lift block over track guides 
between drive sprocket and No. 1 track wheel. Drive vehicle 
forward slowly until wheel to be removed rests on center of 
block (fig. 146) . Place support arm hook under support arm 
and over top of arm bumper spring bracket, making sure that 
top of hook is between spring mounting screw and bracket 
mounting screws (fig. 146). Drive vehicle, slowly, either 
forward or backward until track wheel next to the one to be 
removed rests on top of the wheel lifting block. Set brakes 
and sto|) engines. Remove 10 nuts which holds wheels to 
hub and lift off wlieel. If wheel lifter — 41-L-1400 is not 
available, set brakes and place a block of wood (2 x 4 in or 2 x 6 
in) against inside edge of track. Position hydraulic jack, 
Avith base of jack on track and block of wood under support 
arm to be lifted (fig. 147). Lift support arm until wheel 
clears track guides. Remove 10 nuts which hold dual wheels 
to hub and lift off wheels. 

Caution: Exercise care in lifting arm to prevent arm end 
from slipping off jack, as a lift of approximately 9,000 pounds 
is required to raise arm sufficiently to remove wheels. 

(2) Remove wheel hub. Remove four hub cap mounting screws, 
remove cap, and discard gasket. Remove cotter pin, nut, and 
keyed washer which hold hub assembly on spindle. Pull hub 
out enough to move outer roller bearing out of cup in hub 
and remove bearing. Pull hub assembly off spindle and re- 
move inner bearing. 

(3) Remove oil seal. Pry oil seal off bearing spacer on spindle 
and discard. 

Note. Exercise care in prying off seal or dirt sliedder in back of seal 
will be damaged. 
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Figure I46. Removinff track wheel, using lifter — 4^-L-1400, 
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Place hub assembly on bench, with wheel side down, and pry 
out gi^ease retainer. 
(4) Remove hearing races. Drive bearing races out of hub care- 
fully, using a brass drift and hammer. 



HYDRAULIC JACK 



r-SUPPORT ARM 




tRACK WHEIIS-' ^WOODBLOCKS ° ...... 

Figure 147. Lifting track wheel, using liydraitUc jack. 
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c. Installation. 

(1) Install bearing races. Drive bearing races into wheel hub, 
using a brass drift or block of wood and being careful to pre- 
vent cocking of race in hub. 

(2) Install oil seal. Place a new oil seal over spindle, with feath- 
eredge of seal toward arm, and, using oil seal replacer — 
41-R-2383-950, drive seal into position on bearing spacer (fig. 
148) . Place new grease retainer in replacer — 41-R-2390-450 
(fig. 148) and position replacer on hub. Drive retainer into 
position, taking care to prevent cocking in hub, and remove 
tool. Check retainer to see that it is properly seated in hub 
counterbore and that the flange in retainer is true. 

(3) Install wheel hui. Pack inner roller bearing thoroughly 
with the prescribed grease and push on spindle and over 
shoulder. Lift hub assembly onto spindle and over inner 
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bearing. Pack outer bearing Avith grease and push on spindle 
and into race in hub, centering hub on spindle. Install keyed 
washer and bearing retaining nut. Turn nut to 200 foot- 
pounds torque. Back off adjusting nut until it is free. 
Tighten the nut again to 75 foot-pounds torque. Turn back 
the adjusting nut to the first cotter pin hole, provided this 
means turning the nut 15° or more, otherwise, turn to second 
cotter pin hole. Install cotter pin. 




Figure 148. Installing wheel hui seal. 



(4) Install wheel. Position dual track wheels on hub. Install 10 

mounting nuts and tighteji with torque indicating wrench — 
41-W-3634: to 250-300 foot-pounds torque. If wheel lift 
was used for removing wheels, drive vehicle forward or back- 
ward, slowly, until track wheel lifting block is under wheel 
supported by support arm hook. Remove hook from support 
arm and cushion stop bracket. Drive vehicle in reverse, 
slowly, until lifting block is between drive sprocket and No. 1 
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wheel. Remove lifting block. Adjust track (par. 171) . If 

wheel lift was not available and wheels were removed by using 
a hydraulic jack, position wheels on hub, install mounting 
nuts, and tighten to 250-300 foot-pounds torque, with torque 
indication wrench — 4:l-W-3634. Lower track wheels to 
track and remove hydraulic jack and blocking. 

177. Torsion Bars 

a. Removal. 

(1) Disconnect shoch absorber. Disconnect shock absorber at 
lower end (par. 180) . 

(2) Remove track wheel. Remove track wheel by using hydraulic 
jack or lifter— 41-L-1400 (par. 176) . 

(3) Inspect torsion bars and support arm. Remove track wheel 
hub (par. 176) . Check backlash or free movement of sup- 
port arms at the arc of wheel spindle. Backlash should 
not exceed three-eighths of an inch. Raise support arm by 
hand to take up backlash and check the distance from center 
of spindle to center line of track support rollers. If the 
distance is less than shown in figure 149, the torsion bar may 
be distorted or support arm may be bent. If installation of 
a new torsion bar does not correct the condition, the support 
arm must be replaced. 

(4) Remove torsion bar. Remove screw which holds torsion bar 
to bar retaining nut. Remove bar retaining nut. Screw 
adapter — 41-A-18-245 for slide hammer into torsion bar, 
being sure that stud is screwed all the way into bolt and that 
hex shoulder of adapter seats on bolt head. Attach slide 
hammer puller — 41-P-2957-33 to adapter and pull torsion 
bar out of support arm (fig. 150). 

b. Instaixation. 

( 1 ) Indentifying torsion bars. The torsion bars have designating 
arrows stamped on the arm end. The arrows indicate the 
rotation of the bars when the wheel and arm are raised or, in 
other words, the direction of bar "spring." The four front 
torsion bars on the right side of the vehicle have designating 
arrows in clockwise rotation. The four front torsion bars 
on the left side of the vehicle have arrows pointing in the 
counterclockwise direction. The rear torsion bar on the 
right side of vehicle has an arrow indicating counterclockwise 
and the rear torsion bar on the left side of the vehicle has a 
clockwise arrow. Be sure to install torsion bars in the cor- 
rect locations. 
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Figure 150. Removing torsion tar. 



(2) Install torsion bars. Slide tlie correct torsion bar into the 
tunnel until the inner end of the bar contacts the anchor. 
Examine the outer end of the torsion bar and rotate it until 
the small slot that is cut in the chamfer is stra.ight up. This 
will insure the blind spline at the anchor end of the bar also 
being straight iij), a requirement for pi;oper entry of the bar 
into its anchor. Gently tap the bar into the anchor with a 
soft hammer. If the bar will not enter readily, loosen the 
cap screws which hold the anchor supporting plate and make 
certain that the four cap screws are loosened approximately 
the same amount. The two cap screws which hold the anchor 
to the supporting plate do not have to be loosened. After the 
torsion bar has entered the anclior, raise the support arm until 
the small slot in the outer edge of the arm lines up with the 
blind spline in the outer end of the torsion bar. The torsion 
bar can then be tapped all the way into place. Install the 
torsion bar retaining nut and tighten it to 75 foot-pounds 
torque. Install the cap screw in the retaining nut ajid tighten 
it to 65 foot-pounds torque. Tighten the torsion bar anchor 
plate screws to 35 foot-pounds torque. ■ 

(3) Inspect torsion hars and support arm. Check backlash 
and/or torsion bar set {a above) (fig. 149). Install track 
wheel hvib. 
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(4) iTistall track wheel. Install track wheel using hydraulic 
jack or lifter— 41-L-1400 (par. 176) . 

(5) Connect shoch absoj'her. Connect shock absorber lowei' end 
to support arm (par. 180) . 

178. Track Wheel Support Arm 

a. Removal. Kemove track wheel and torsion bar (par. 177). 
Remove seven bolts that hold support arm assembly to hull side and 
lift or hoist arm out of hull opening. 

h. Installation. Coat support arm mounting plate flange on hull 
with joint sealing compound. Lift or hoist arm assembly into position 
on hull side and line up mouiiting bolt holes with drift punch. Dip 
seven aim mounting bolts in joint sealing compound, install in arm 
flange, and tighten to 240-260 foot-pounds torque. Install torsion 
bar and track wheel (par. 177) . 

179. Track Support Rollers, Bearings, and Seals 

a. Removal. Place block of wood on track wheel nearest roller to be ' 
removed. Set jack on wood block and raise track until it clears roller 
(fig. 151) . Remove five bolts that hold roller mounting bracket to hull 
side wall and remove roller. 

h. Installation. Coat flange of roller mounting bracket witli joint 
sealing compound. Lift support roller assembly up until track guides 
enter space betAveen rollers and position mounting bracket on hull side 
wall. Line up mounting screw holes in bracket flange and hull side 
wall . Dip mounting bolts in joint sealing compound and install , draw- 
ing up evenly. 

c. Bearing and Seal Replacement. 

(1) Removal. Remove track support roller as outlined in a above. 
Remove four screws that hold hub cap to wheel hub, remove 
cap, and discard gasket. Remove cotter pin and nut tiiat hold 
bearings on roller spindle. Pull out on roller to move outer 
bearing and keyed washer out of roller hub. Remove outer 
bearing and washer. Lift roller and hub assembly off mount- 
ing bracket spindle. Remove inner bearing and grease re- 
tainer. Pry grease seal off bearing spacer and discard. 

'Note. Remove grease seal carefully to prevent damage to dust 

shedder. 

Remove bearing races out of hub, using adapter — 41-A-18- 
296 for outer bearing race (fig. 152) and adapter — 41-A-12- 
550 for inner bearing race, together with screw — 41-S-1047- 
200. 
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Figure 151. Removing track, support roller. 




Figure 152. Bearing race remover adapter. 
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(2) Repair. When the track support roller brackets became loose 
and cannot be tightened with existing bolts, proceed as fol- 
lows : 

(a) Block up track at loose support roller bracket and remove 
bracket. 

(&) Drill and tap existing holes in side of hull for %-18NF-2 x 
1%-inch bolts. 

(c) Ream existing holes in support roller bracket to fit new 
bolts. 

{d) Position support roller bracket in place and attach to hull, 
using lock washers — 121574 and %~18NF- 2 x 1%-inch 
bolts— 224262. 

(3) Installation. Install bearing races in roller hub by driving 
carefully into place with brass drift or block of wood until 
they seat in shoulders of hub. Place new grease seal on sup- 
port spindle, with featheredge toward mounting bracket and 
drive in position on bearing spacer, using seal replacer — 41- 
R-2397-875 (fig. 153) . Place new grease retainer in position 
on replacer — 41-R-2396-375 with flanged edge against shoul- 
der of tool and drive into support roller (fig. 164) , until it 
seats on hub shoulder. Pack inner bearing with grease, as 
prescribed by lubrication order, and position on spindle. In- 
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Figure 153. Installing track roller grease seal. 
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Figure 15^. Installing track roller huh grease retainer. 

stall roller and hub assembly on spindle and over grease seal 
and inner bearing, being careful to prevent buckling grease 
seal leather. Pack outer bearing with grease and install on 
spindle and into race in hub. Install keyed washer and nut 
on spindle and tighten adjusting nut to 150 foot-pounds 
torque. Back off nut until there is no torque. Tighten nut to 
75 foot-pounds torque. Back off nut to first cotter pin hole, 
with minimum travel of 15°, and install cotter pin. If first 
hole is less than 15° travel, back nut off to next hole. Using 
a new gasket, position hub cap and install four screws. In- 
stall support roller assembly (& above). 

180. Shock Absorbers 

a. Removal. Working at upper end of shock absorber, remove cot- 
ter pin, nut, and washer that hold end of shock absorber to mounting 
bracket on hull side. Screw puller — 41-P-2907-196 on bushing flange 
of shock absorber. Hold body of puller with large crescent wrench 
and turn down puller bolt, pulling shock absorber off pin (fig. 155). 
Working at lower end of shock absorber, remove cotter pin, nut, and 
washer that hold shock absorber to mounting pin on support arm. 
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Using puller — 41-P-2907-196 remove lower end of shock absorber 
from mounting pin in same manner. 

Note. Use of a longer %-16NF-2 bolt in shock puller will permit pulling lower 
end of shock absorber completely off pin. 

h. Installation. Lift shock absorber into position and enter upper 
end bearing over mounting bracket pin. Drive bearing into position 
on mounting bracket carefully with a soft hammer, install washer 
and nut, and tighten nut to 180 foot-pounds torque, using a torque 
wrench. Install cotter pin. IVIount lower end of shock absorber on 
pin in support arm in the same manner. 

181. Arm Bumper Spring Bracket 

a. Removal. Remove bolt and spacing washer which liold volute 
spring in bracket and remove spring. Remove two bolts inside of 
bracket which hold assembly to hull side wall. Remove two mounting 
bolts which hold upper end of bracket on hull- side (fig. 146) and re- 
move stop bracket. 




Figure 155. Removing shock absorber. 
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Note. Early production model vehicles liave had this bracket welded to the 
hull, for front torsion bars, to prevent shearing under certain driving conditions. 
If this is the case, it will be impossible to remove the bracket without first break- 
ing the welds. 

&. Installation. Identify proper bracket for right and left side. 
When bracket is properly installed, the boss on the bottom of the 
bracket should point forward toward the wheel end of support arm. 
Position bracket on hull side wall and install two upper screws and 
washers. Threads of bolts should be well coated with joint sealing 
compound before installation. Working under bracket, install two 
lower mounting bolts and washers. Tighten the four attaching bolts 
to 80-86 foot-pounds torque. 

Section XXI. HULL 

182. Description and Data 

a. DBSCKiprrON". 

(1) The hull of the vehicle is a completely welded structure ex- 
cept for portions of the front, top, and floor, which are 
removable for service operations. These removable portions 
consist of a plate above the controlled differential at the front 
of the vehicle, two drivers' doors over the drivers' seats, a 
large hinged door over the engine compartment, an air inlet 
grille ahead of, and an air outlet grille in back of the engine 
compartment door, and removable covers (one on each side) 
over each fuel tank and over each pair of batteries. Openings 
in the bottom of the, hull include the escape hatch door, two 
large inspection plates (one under each engine and transmis- 
sion) and the small covers just beneath the drain plugs for the 
engines, hydramatic transmissions, transfer unit, controlled 
differential, and final drives. 

(2) The hull floor carries the mounting brackets for the engine 
aJid transmission supports, the transfer unit supports, and 
the differential supports. It also incorporates the tunnels in 
which the torsion bars for the track suspension wheels are 
carried. The hull is divided into two compartments: the 
fighting compartment at the front and an engine compart- 
ment at the rear. These compartments are separated by a 
bulkhead that extends from side to side and from the roof 
down to the bulkhead extensions, which in turn extend for- 
Avard to cover the transfer unit. 

(3) Seats for the driver and assistant driver are mounted in the 
front of the hull. These seats have both forward and back- 
ward and up and down adjustments (par. 28). Protective 
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pads for driver and assistant driver are provided around the 
final drive propeller shafts, at the side of the controlled dif- 
ferentia], and on the periscope head rests. 
(4) The various stowage items carried in the hull are mounted 
in sheet metal containers, which are bolted or latched to the 
hull floor and side walls. Ammunition stowage is provided 
under hinged covers which, when closed, serve as a subfloor. 
The 75-mm shells are carried in double-walled containers. 
6. Data. For detailed data on the hull refer to paragraph 5. 

183. Sealing Hull Parts 

a. General. Joint sealing compound should be applied to detach- 
able hull parts when they are assembled to the vehicle to prevent water, 
dust, or fine sand from seeping through the joints and entering the hull. 

h. Parts To Be Sealed. 

(1) Differential opening cover. 

(2) Final drive housings. 

(3) Drain valve flanges. 

(4) All floor pans and drain plug covers. 

(5) All bolts extending through the side of hull or through 
floor of hull. 

184. Drivers' Doors 

a. Eemoval. Release door latch lever and allow spring pressure 
to raise door (fig. 10). With a helper to support door in this posi- 
tion, remove eight screws and washers holding hinge and lever as- 
sembly to hull roof. Eemove door and hinge assembly by sliding 
lever out of liinge opening. Kemovo door. 

Note. Do not lose shims from under hiuge flange. 

h. Installation. Place shims over hinge flange and coat edge of 

flange with joint sealing compound. Lift door and hinge assembly 
into position above hinge opening. Slide latch lever and hinge 
through hinge opening and place in position on hull roof. 

THote. Flat spot on hinge flange should be toward door opening. 

With helper holding up end of door to keep flange on hinge even 
with hull roof, install eight screws and washers that hold hinge flange 
to hull roof. 

185. Bulkhead Doors 

The bulkhead doors (fig. 156) are made in two sections. The 
bottom or lower half of the door may be slid up or down by releasing 
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the handle on the front of the door. This sliding door allows the 

engine fans to draw foul air or smoke from the fighting compartment. 
This door can be locked in any position by opening door the desired 
amount and then pushing down on latch. The top half or complete 
door is removable for the purpose of cleaning out leaves, twigs, or 
other foreign matter from the front of the radiator cores. To re- 
move doors, raise the two spring levers at the top and allow doors 
to tilt forward. Eaise levers to clear stops on doors, swing door to 
approximately 90° from bulkhead, and remove from bottom retainer. 




Figure 156. Bulkhead doors. 



186. Protective Pads 

a. GEKTERAii. The protective pads which can be replaced by the 
using organization personnel are the periscope pads, final drive pro- 
peller shaft knee pads, controlled differential hand guard pads, and 
the crash pads around the door openings. 

&. Periscope Pads. 

(1) Working in driver's seat, remove two screws and washers 
holding periscope pad to holder and remove pad. 

(2) To install pad, place it on holder and install two mounting 
screws and lock washers. 
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G. Final Drive Pkopeller Shaft Guard Knee Pads. 

(1) Remove four screws and lock washers holding both halves 
of guards to brackets mounted on controlled differential 
and final drive housing. Remove three nuts and washers 
holding knee pad to lower guard and remove pad. 

(2) To install pad, place three studs on knee pad through slots 
in guard and install nuts and washers. Place upper or 
lower half of guards on mounting brackets and install screws 
and washers. 

d. Controlled Diffekential Hand Guard Pad. 

(1) Remove screw and washer holding top of guard to final 
drive propeller shaft guard mounting boss on controlled dif- 
ferential. Remove bottom screw holding guard to differen- 
tial case. Slide guard out from between mounting boss on 
differential case and final drive propeller shaft guard mount- 
ing bracket. Remove four nuts and washers holding hand 
guard pad to support and remove pad. 

(2) To install pad, place studs on pad through holes in support 
and install nuts and washer. Place support over mounting 
holes on controlled differential and install screws and 
washers. 

e. Dkivek's Door Openinq Pad and/or Seal. 

(1) Working in driver's seat, remove 12 screws holding driver's 
door opening pad retainer to under side of hull roof. Push 
pad downward into vehicle. This pad is pressed into posi- 
tion so that it will hold tlie weather seal in position on the 
deflector around door opening. To -remove weather seal, 
pull from retainer. 

(2) To install, coat edges of rubber weather seal with joint seal- 
ing compound and place around door opening deflector. 
Place seal in position and raise pad tightly up against 
weather seal. Install 12 screws and washers holding pad 
and seal in position in door opening. 

187. Seats 

a. Removal. Remove seat back by pulling straight up until frame 

post of back slides out of seat assembly. Remove seat cushion. 
Raise seat to the "UP" position by releasing control lever on right 
side and, at same time, take weight off seat. Remove four screws 
and washers holding seat assembly to hull floor. Remove seat through 
driver's door opening. 

6. Installation. Lower seat assembly through driver's door open- 
ing and position over tapped holes in hull floor. Loosely install four 
screws and washers holding seat assembly to hull floor. Adjust seat 
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in its slotted holes and tighten screws. Place seat cushion on seat and 
slide seat back into holes on seat frame. 

188. Propeller Shaft Tunnel 

The propeller shaft tunnel is formed by the ends of the ammunition 
boxes on each side and sealed at the rear by a baffle bolted to the hull 
floor. The top of the propeller shaft tunnel is covered by hinged 
doors which form part of the vehicle subfloor and cover stowage boxes. 
The removal of the propeller shaft and tunnel covers is outlined in 
paragraph 158. 
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Figure 157. Ammunition bocees. 

189. Ammunition Boxes 

The rounds of 75-mm ammunition are stored beneath the hull sub- 
floor. 

Note. The use of liquid in containers in ammunition racks is discontinued 
(par. 54). 

190. Subfloor 

The hull subfloor consists of the covers of the ammunition boxes, 
which are bolted to the hull floor. The front hinged cover over the 
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propeller shafts is for lubricating the two oil cups at the front pro- 
peller shaft support bearing. 

191. Drain Valves 

a. DESCEiPTioif. There are five hull floor drain valves located at 
various places on the hull floor (fig. 158). To allow water to drain 
from the hull floor, push down on knob to compress spring and turn 
knob one-quarter turn to right. This will lock valve in the open posi- 
tion. After water has drained, turn knob to left to release lock and 
close valve. 

6. Removal. With helper holding heads of bolts from underneath 
the vehicle, remove four safety nuts and allow valve assembly to drop 
down. 

c. Installation. C!oat edges of valve cage with Joint sealing com- 
pound and hold in position from bottom of hull. Coat four bolts with 
sealing compound and push in from bottom of hull. With helper 
holding heads of bolts, install four safety nuts. Wipe off surplus 
sealing compound. 

192. Periscopes 

The driving periscopes in the hull are in the driver's doors. Oper- 
ation of these periscopes is outlined in paragraph 32. 

Section XXII. TURRET 

193. Description 

The turret is of curved armor plate, aU-welded, approximately 60 
inches inside diameter. The sides of the turret are 1 inch thick ; the 
roof is one-half inch thick. The turret rotates 360° on a continuous 
ball-bearing mount. This bearing is completely enclosed for protec- 
tion from direct hits and from dirt or water. The turret is traversed 
either by hand or by the hydraulic traversing mechanism. The turret 
is circular in shape, except that a bulge extends to the rear (opposite 
the gun) . The radio is mounted in this bulge. There is no turret 
basket, but seats for the commander, gunner, and loader are attached 
to the turret and rotate with it. Two hinged doors provide access to 
the turret. One door is in the top of the commander's cupola and the 
other is on the right side of the turret. The commander has vision 
through a periscope in tiie top of the cupola door and six vision blocks 
at the base of the cupola. A periscope for the gunner is located for- 
ward of the cupola. A pistol port is located on the right side of the 
turret to permit discarding empty T5-mm shells with turret closed. 
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194. Doors and Latches 



a. Ttjkbet Dook. 

(1) Remove hairpin locks from each end of turret door hinge 
torsion rod. Remove screw holding dust cap to outer door 
hinge and remove cap (fig. 159) . Raise door to vertical posi- 
tion to relieve tension from torsion rod and slide torsion rod 
hinge cap off end of rod. Pull torsion rod out of anchor on 
turret roof and out of hinges. Remove door. 

(2) To install, place door in vertical position over hinges on 
turret roof. Slide torsion rod through hinges and into 
anchor welded to turret roof. Place hinge cap over outer 
end of toi'sion rod so that cap fits into cutout hinge. Lower 
door to closed position, and install dust cap and screw. In- 
stall retaining clips on each end of torsion rod. 

I). Cupola Door (fig. 160). 

(1) Open cupola door to the vertical position and hold in this 
position. Remove eight screws holding cap assemblies to 
outer ends of hinge. Remove caps. Torsion spiings are 
now in the released position. Pull all six springs out of tube. 
While supporting door, push tube out of hinge bushings. 
Lift out door. 

(2) To install door, place door in vertical position next to hinges 
on cupola. While holding door vertical, install tube through 
bushings in hinges. Next, place six torsion springs in tube. 
Position cap assemblies over ends of hinges, making sure that 
torsion springs fit into cutouts in caps. Install eight screws 
holding caps to hinges. Close door. 

Door Latch. 

(1) Cupola door. 

(a) Remove two screws which fasten cupola door latch spring 
and handle to bottom side of cupola door. Slide out spacer 
and remove spring and handle from door (fig. 160) . 

{!>) To install, place spring and latch handle in bracket on 
door, place spacer in bracket, and install two screws clamp- 
ing spacer to bracket. 

(2) Turret door. 

(a) Remove nut and external tooth washer from end of latch 
lever shaft. Lift off inside latch from lever shaft and 
remove spacers (fig. 17). Slide latch lever shaft out of 
door. 

(6) To install, place two spring washers under head of shaft 

and insert latch lever shaft through turret door. Place 
shim spacers over shaft and install inside latch, lock 
washer, and nut. 
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Figure 159. Turret door hinge. 




Figure 160. Cupola door and latch. 
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195. Seats 

a. Commander's Seat. The commander's seat, which is attached 
to the rear of the turret, can be raised or lowered in 1-inch variations 
by releasing a lever at the left lower side of the seat and raising or 
lowering seat to the desired position. Tlie seat may be raised to the 
top position and folded back for additional height while riding with 
cupola door open. 

(1) To remove the seat assembly, remove the top stop screw in the 

center of the seat track (fig. 161) and slide out seat assembly. 

(2) To install seat, slide seat into seat track and install top stop 
screw. 



SEAT SLIDE? 
ISTOP SCREWS 



COMMANDER'S SEAT. 




Figure 161. Removing vommander's scat. 

h. Gunner's Seat. The gunner's seat may be adjusted to three 
positions by removing the locking pin at the bottom of the seat, raising 
or lowering seat to the desired position and installing adjusting pin 
(fig. 162). 

Xote. Early production model vehicles were not equipped with a foot rest for 
the gunner's seat, but have since been modified to include this foot rest. 

c. Loader's Seat. The loader's seat is attached to a hinged bracket 
at the rear of the turret and can be folded down for sitting, or folded 
back for storing. 

(1) To remove seat completely, release latch on bottom of seat and 
slide seat out of bracket. 

(2) To install, slide seat into bracket and engage latch lever. 
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Figure 162. Ounner's seat. 



196. Vision Devices 

a. Gun-Sighting Periscope. A periscope is mounted in the turret 
roof, forward of the commander's cupola. This unit is linked to the 

75-mni gun in such a way that it is elevated or depressed with the 
gun. Periscope lieads sliould be replaced in the event of damage 
(par. 238). 

i. Cttpola Periscope. An emergency periscope (where periscope 
M15A1, par. 231 is not available) can be used in the commander's 
cupola door in the event of damage to the direct vision blocks in the 
base of the cupola. 

(1) To remove, refer to paragraph 236?>. 

(2) To install the periscope in the door, remove the periscope 
recess filler by releasing tlie two latches at the ends of the 
plug and pulling down on filler. Insert the periscope holder 
into the opening and lock in position with the two latch 
levers. Insert the periscope in the holder and lock in posi- 
tion by sliding back the latch and tightening the knurled 
knob. The cupola door race plate and periscope can be 
rotated 360° by loosening the knurled lock knob at the base 
of the plate next to the azimuth scale and turning the plate 
(fig. 160). 

c. Direct Vision Block Replacement. 

(1) Remove the two lock wedge screws and the jack screw lock- 
ing block in position (fig. 163). Remove lock wedge and 
allow block to drop down. 
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(2) To install, slide block into position and install jack screw and 
two lock wedge screws. 

197. Traversing Mechanism 

a. Eemoval or Pump. To replace the traversing pump, it is neces- 
sary to remove the complete pump and motor assembly as a unit to 
permit removal of the pump from the motor. 

(1) Disconmet oil lines and conduits. Remove firing control 
handle from elevating handwheel by removing screw and 
washer from wheel (fig. 18). Remove two screws holding 
conduit guard cover to stabilizer pump. Disconnect three 
cables from terminal. Remove two clips holding conduit 
to motor support bracket. Place conduit to one side. Dis- 
connect lower ends of both stabilizer hose coimections at 
stabilizer pump. 

Caution: Place rags or a container under pump to prevent 
oil from draining onto hull floor. 

Remove two screws holding cal. .30 firing switch to hy- 
draulic control handle. Remove one screw holding handle 
to lever. Remove two screws clamping conduit to lever. 
Disconnect cables from switch and pull conduit out of lever. 
Remove two screws holding traversing, remote control cable 
to front of turret and elevating gear box. Remove two 
screws holding remote control handle to turret roof. Dis- 




Figure 16S. Removing cupola visUni Vlock. 
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(2) 



connect oil feed line from traversing pump and bottom of 
oil reservoir. Remove line. Disconnect two oil feed lines 
from top of traversing pmnp and top of oil reservoir. Dis- 
connect two oil feed lines from front end of traversing pump. 
Disconnect oil feed line from stabilizer pump to stabilizer 
reservoir. 

Remove furmp and fump motor assembly from turret. Re- 
move right lower screw holding turret motor to turret motor 
mounting bracket (fig. 164). Pull bracket to one side and 
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Figure 16Jf. StabUimer pump and turret motor. 



disconnect turret motor feed cable from terminal on turret 
motor. Remove three remaining screws holding turret motor 
to turret motor mounting bracket. 
Caution: Support weight of motor and pump assembly 

while removing last screw. 

Remove assembly from vehicle and place on work bench. 

(3) Remove jnimp from pv/rnp motor. Remove four screws and 
washers holding pump to pump motor. Lift off pump and 
discard gasket. 
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1). Installation of Pump. 

(1) Install pump. Place a new pump gasket over pump motor 
and install the four attaching screws and lock washers. 

(2) ImtaU pmnp and pttmp motor assembly in turret. Lower the 
pump and pump motor assembly into the turret and bring up 
into position on the motor mounting bracket on front of tur- 
ret. Install two upper and lower left turret motor mounting 
screws. Connect turret motor cable to terminal on turret mo- 
tor. Place turret motor cable mounting bracket over the 
motor support bracket and install the last motor mounting 
screw. 

(3) Connect corukdts and oil lines. Connect oil feed line from 
stabilizer reservoir to front of stabilizer pump. Connect two 
oil feed lines to front of traversing pump. Connect two oil 
feed lines from top of stabilizer pump to top of oil reservoir. 
Connect oil feed line from bottom of stabilizer pump to bot- 
tom of oil reservoir. Connect two stabilizer hoses to stabilizer 
pump. Position remote control cable against front of turret 
elevating gear box and install mounting screws through clips. 
Install two screws holding remote control handle to turret 
roof. Slide the firing control cable through the hydraulic 
control lever and assemble firing switch to ends of terminals. 
Position handgrip on end of operating lever and install at- 
taching screw. Place switch in top of handgrip and install 
two mounting screws. Lock cable to lever at bottom by in- 
stalling two screws through locking plate. Place stabilizer 
pump cables over terminals on stabilizer pump and install 
retaining nuts and washers. Position cover over junction box 
and install two attaching screws. Line up hole in firing 
switch with hole on elevating handwheel, and install screw 
and lock washer. Fill stabilizer reservoir and oil reservoir 
with hydraulic oil and bleed stabilizer. 

c. Oil RESBEVorR Removal and iNSTALLA-noiir. 

(1) Place a container under the oil reservoir and disconnect oil 
feed lines at bottom of pot. Eemove two bolts holding con- 
duit to front of oil reservoir. Disconnect six oil feed line 
connections at top of oil reservoir. Eemove four bolts holding 
oil reservoir to traversing and stabilizer pump motor mount- 
ing bracket (fig. 164). Remove reservoir. 

(2) Install oil reservoir over mounting holes on traversing and 
stabilizer pump motor mounting bracket. Install four at- 
taching bolts and lock washers. Connect six oil feed lines to 
fittings on top of oil pot. Connect two oil feed lines to fittings 
on bottom of oil pot. Place cable mounting clips over mount- 
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ing holes on front of oil reservoir and install two attaching 
screws and washers. Fill oil reservoir with hydraulic oil. 
d. Electkic Motor Eemoval and InstaIiLation. 

(1) Remove pump motor and separate from traversing pump as 
outlined in a above. Kemove four safety screws holding pump 
to traversing and pump motor and remove pump. Discard 
gasket. 

(2) Install a new stabilizer pump gasket on bottom of pump mo- 
tor and install four safety screws and lock washers. Install 
traversing pump on hydraulic traversing motor and install 
assembly as outlined in 5 above. 
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Figure 166. Traversing gear bom mountings. 

e. Traversing Gear Box Eemoval and Installation. 

(1) Disconnect three oil feed lines at top of hydraulic traversing 
motor. Remove two screws with %-inch heads holding gear 
box mounting bracket hinge to side of turret (fig. 166). Re- 
move lock nut, nut, washer, and spring from antibacklash 
adjustment stud. Install bpth nuts, and lock together to re- 
move stud. Remove stud. Remove screw with 1-inch head in 
front of gear box. Remove two screws with %-mch. heads 
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in front of manual control wheel on top of base ring and 
remove traversing gear box assembly. 

Caution: Support assembly while removing last screw. 

(2) Position traversing gear box over mounting holes on turret. 
Install holes on turret. Install two screws in front of man- 
ual control operating handle holding gear box hinge to 
turret. Install antibacjdash stud through mounting bracket 
and into turret ring. Remove two nuts used for installing 
studs. Install two screws holding gear box mounting 
bracket hinge to turret. Connect three oil feed lines to top 
of hydraulic traversing motor. Position antibacklash spring 
over stud and install spacer, flat washer, nut, and lock nut. 
Rotate turret 360° to locate high spot between gear and 
turret ring. "Wlien high spot is located, tighten nut on 
spring until a slight drag is noticeable. Back oflE nut one- 
quarter turn and lock with lock nut. 
/. Draining and Flushing Hydraulic Traversing System. Drain, 
clean, and flush the entire system as follows : 

(1) Turn olf main battery switch and lower the gun barrel as 
far as possible. 

(2) Disconnect oil feed lines at bottom of oil reservoir (fig. 164) 
and drain oil into a container. 

(3) Remove bottom plate. With a clean rag soaked in dry-clean- 
ing solvent or volatile mineral spirits paint thinner, clean 
out any sludge which may have accumulated on inside of 
oil reservoir. 

• Note. Avoid the use of waste whenever possible for this operation. 
Be sure that no pieces of lint are clinging to parts before assembling. 

(4) Install bottom plate and oil feed lines and fill oil pot with 
hydraulic oil. 

Caution: Under no circumstances is dry-cleaning solvent 

or volatile mineral spirits paint thinner to be used for this 
flushing operation. To do so will cause damage to the mech- 
anism by "seizing" various close-fitting parts. 
Run the mechanism for 15 to 20 minutes. 

(5) Drain oil and fill with clean hydraulic oil specified on lubri- 
cation order (par. 62). 

198. Turret Lock 

a. Removal. Disengage turret lock by turning handle to the ver- 
tical position; pull the handle outward and turn the handle until 
it is in the horizontal position. Remove two screws and washers hold- 
ing turret lock to turret and remove lock. 
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5. Ikstaixation. Position turret lock over mounting holes on front 

of turret and install two mounting screws and washers. Turn handle 
to vertical position; push in handle and turn handle until it is in 
the horizontal position. Turret is now locked against rotation. 

199. Antiaircraft Machine Gun Mount 

a. Genekal. The cal. .50 antiaircraft machine gun is stowed on 
the right side of the turret when the vehicle is operating in a heavily 
wooded area. In this position, the gun is below the top of the turret 
and is protected from low-hanging branches. When the vehicle is 
in combat, the gun is mounted on the tripod on top of the turret 
(fig. 3). To remove the gun from the stowed position, loosen the 
knob in the bracket enough to allow the pintle to be lifted out. 
Position the gun and gun mount in the tripod and tighten the knob 
in the head of the tripod to hold mount in place. 

Teipod Removal. Remove gun from tripod by unscrewing knob 
enough to allow pintle to be lifted out of tripod. Remove six nuts 
and washers holding tripod to turret roof. Remove tripod. 

c. Tkipod Installation. Place tripod over mounting holes in tur- 
ret roof. Slide six bolts through tripod and turret roof. While one 
man holds heads of bolts on top of turret, another man from inside 
of turret installs six nuts and lock washers. Install gun in tripod. 

Section XXIII. FIRE EXTINGUISHERS 

200. Removal and Installation 

a. Removal. The fixed fire extinguisher, with valve assembly, can 
be replaced in the following manner : 

(1) Remove subfloor section surrounding extinguisher. 

(2) Back off union nut that holds main tube to extinguisher (fig. 
167). 

(3) Back off nut holding remote control assembly to extinguisher 
valve. 

(4) Remove eye bolt nuts holding clamps in position on 

extinguisher. 

(5) Lift extinguisher and valve assembly out of vehicle. 
S. Installation. 

(1) Position extinguisher and valve assembly on mounting 
bracket. 

(2) Line up control assembly to extinguisher valve and tighten 

nut securely. 

Caution: Before installing control assembly, be sure 
plunger pin is up in the set position. If it is down when in- 
stalling head, extinguisher may be set off. 
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(3) Position outlet line on extinguisher and tighten union nut. 

(4) PviU holding clamp ends together and draw up eye bolt nuts 
securely. 

(5) Install subfloor surrounding extinguisher in position flush 
to subfloor of vehicle. See that rubber seal is in position 
around outlet line. 




Figure J 67. Fixed fire extinguisher installed. 



201. Maintenance 

a. Handling. 

( 1 ) Any cy li nder containing gas under high pressure is as danger- 
ous as a loaded shell. The extinguisher cylinders should 
never be dropped, handled roughly, or exposed to unnecessary 
heat. 

(2) Red safety blow-off seal on valve head indicates if cylinder 
has been discharged due to high temperature. This should 
be examined regularly ; if it is missing, the cylinder should 
be replaced. 

b. Maintenance. 

(1) Every 4 months, the control head must be removed from the 
cylinder. Weigh the cylinder to determine the weight of the 
carbon dioxide. Contents can be determined only by weight, 
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do not use a pressure gage. The empty weight and full 
weight is stamped on the valve of each cylinder. This does 
not include the control head and other attachments or the 
discharge horn on the portable cylinder. Weigh the cylin- 
der with content but without the control head, other attach- 
ments, or horn. From this weight subtract the empty weight 
stamped on the valve. The net weight must be within 10 
percent of the full weight (9 pounds for the 10-pound unit; 
3.6 pounds for the 4-pound unit) . Cylinders which do not 
meet these weights must be removed for recharging and a full 
cylinder installed. The portable extinguisher must be 
weighed in the same manner and replaced if not up to weight. 

(2) While the control head is disconnected from the cylinder 
valve, test the operation of the pull cable and the pull lever 
on the control head to make sure the cam and plunger pin 
M'ork freely. Connect the control head to the valve and in- 
stall the locking pin and seal wire. 

(3) After long, rough operations, examine the cylinders in gen- 
eral for bad dents or breaks. Check condition of valve, 
control heads, clamps, and, on the portable unit, the dis- 
charge horn. On fixed units, the cylinder connections, tubing, 
nozzles, and horns must be checked. Tighten all connections 
and replace any broken or damaged parts. 

Section XXIV. COMBINATION GUN MOUNT M64 

202. Maintenance 

a. Check path of recoil and remove all obstructions. 

h. Check quantity of oil in recoil cylinder as outlined in paragraph 
214. Examine the projection of the replenisher piston rod. If pro- 
jection is less than one-quarter to one-third of an inch, fill replenisher. 

c. When filling replenisher, use oil specified on lubrication order 
(par. 62). 

d. Manually elevate and traverse the gun through the full limits to 
see that no binding occurs. Check for any binding or lost motion in 
elevating gears, handwheel, or traversing gear. If binding exists, 
notify ordnance maintenance personnel. 

e. Check all bolts and nuts for tight fit, also retaining screws and 
pivot pins. 

/. Check recoil guide to see that it is free of paint and caked grease 

and properly lubricated. 

g. Operate breech block and check operation of cam and cam re- 
tainer. 

A. Check the handwheel for looseness on the shaft and proper lubri- 
cation. Check the elevating arc and pinion for broken or chipped 
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teeth and check tooth contact by passing a piece of 0.0015-inch brass 
shim stock, 2 inches wide, between pinion and arc teeth. This should 
pass without binding. Not more than two thickness of shim stock 
are required to secure a good tooth contact impression on the shim 
stock. 

i. Check for obstructions between the breech ring and the rear por- 
tion of the mount and remove if found. 

203. Filling and Draining Recoil Mechanism 

a. Check quantity of oil in recoil cylinder as follows : 

(1) Observe distance the replenisher piston rod projects beyond 
indicator (fig. 168). A projection of inches is normal. 

(2) Oil specified on lubrication order (par. 62) is added or re- 
moved as required to keep piston rod in normal position. 

b. To add oil to replenisher, remove plug from filling valve (fig. 
168) and screw oil gun hose into opening. Operate gun until piston 
rod projects at least one-quarter inch. Eemove filler hose ; insert and 
tighten filler plug. 

G. To drain oil from replenisher remove plug from the filling valve 
and insert spout of oil gun into opening and depress the ball check, 
drain enough oil to allow the piston rod to return to normal position. 
Insert and tighten filler plug. 

d. Oil leakage around the filling valve may be corrected by replac- 
ing the plug gasket. Other leakage from replenisher or recoil cylin- 
der will be reported to ordnance maintenance personnel. Emergency 
firing of the gun may be continued as long as the replenisher piston 
rod is in sight. 

Section XXV. MACHINE GUN MOUNTS 

204. Cat. .30 Machine Gun Mount (Bow) 

a. Installation-. Place the cal. .30 Browning machine gun 
M1914A4 (flexible) in the cal. .30 mount D76459 so that the front 
mounting holes in the machine gun and bow mount aline. Secure the 
gun by inserting the front locking pin. 

5. Eemoval. Remove the front locking pin and withdraw the ma- 
chine gun from the mount. 

c. Maintenance. Make sure that the traveling lock (fig. 168) seats 
securely in the rear mounting holes of the machine gim and that the 
lock spring holds the hook without play. When not in traveling posi- 
tion, the arm spring should keep the arm against the hull roof. 
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205. Cal. .30 Machine Gun Mount (Combination Gun Mount 
M64) 



a. Installatiost. Place the coaxial cal. .30 Browning machine gun 
M1914A4 (fixed) in its seat in the combination gun mount M64 (fig. 
178) . Aline the front mounting holes in the machine gun and mount 
and insert the front locking pin held by its chain. Swing up the ele- 
vating and traversing mechanism to aline its mounting holes with the 
rear mounting hole of the machine gun and insert the rear chained 
locking pin. '» 

J. Eemoval. Remove the front and rear locking pins and withdraw 
the machine gun from the mount. 

c. Maintenance. Make sure that the locking hooks and their 
springs hold the gun securely and rigidly. 

206. Cal. .50 Machine Gun Mount (AA) 

a. Installation. Release the mount pintle lock of the antiaircraft 
gun support on the turret, by loosening the locking knob (fig. 179). 
Install the cal. .50 machine gun mount pintle in -the socket of the sup- 
port. Tighten the knob to lock the mount against loosening. Place 
the cal. .50 HB Browning.machine gun M2 in the cradle assembly of 
the mount. Aline the f font and rear mounting holes in the machine 
gun and mount. Insert the front and rear locking pins. 

&. Removal. Withdraw the front and rear locking pin (fig. 179) 
and remove the machine gun from the mount. Loosen the locking 
knob and pull the mount from its seat in the support. Tighten the 
lock knob to avoid loss. 

c. Maintenance. The mount should pivot in the support. The 
travel lock should aline and engage smoothly. 

Section XXVI. STABILIZER 

207. Testing Stabilizer Electric Circuit and Operation of Oil 

Pump 

a. General. One stabilizer electric circuit tester per tank is sup- 
plied (fig. 169). It is used by operating personnel in testing the con- 
tinuity of the electrical circuit and the operation of the stabilizer oil 
pump with the control out of the circuit. A quick diagnosis can thus 
be made and the source of trouble can be located by a process of elim- 
ination. See paragraph 210 for detailed information. Operation of 
the stabilizer is described in paragraph 220. 

h. Peeliminary Operations. Before installing the tester, make sure 
that the tank storage battery is fully charged. 

(1) Turn the master battery switch to the "ON" position. Move 
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the gun master switch, in the turret control box, to "ON" posi- 
tion (fig. 19) . 

(2) Move the turret electric motor switch in the turret control box 
■ to "ON" position. 

(3) Move the stabilizer switch, in the turret control box to, "ON" 
position. The switch indicator light should glow. 

(4) Squeeze the elevating shifter lever trigger (fig. 181) and 
move the lever to the right. 
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Figure 169. Stabiliger electric circvit tester— n-T-S505-750. 

(5) Eotate the elevating handwheel clockwise and then counter- 
clockwise to depress and elevate the gun. If the gun does 
not respond to the movement of the handwheel, check and 
make sure that gyro control (fig. 184) follows the movement 
of the handwheel, before making tests outlined in o below. 
If the gyro control does not follow the movement of the 
handwheel, examine the flexible shaft for breaks in its core. 

(6) If the breech of the gun goes up and remains there while 
the stabilizer switch is turned on, check the mounting and 
operation of the recoil switch. This switch must be mounted 
so that the button does not protrude more than one-sixteenth 
inch from the body of the switch. 

c. Electrical Test. Be sure that operations outlined in para- 
graph 216 have been completed to place the stabilizer in normal 
operation. 

(1) Eotate the stiffness rheostat dial to the number "10." 

(2) Press release lever on receptacle of gyro control and with- 
draw multiprong connector, insert it in receptacle in base 
of tester. The pilot light in tester should now glow brightly 
for 24 volts supply, dimly for 12 volts, otherwise an open 
circuit exists. 

(3) To locate open circuit — 

(a) Check the position of the switch plunger on the disen- 
gaging switch. The plunger should be fully released and 
protruding approximately one-quarter inch from the body 
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of the switch. Depress phmger manually. If plunger 
does not move freely, remove cover of switch box and in- 
spect for broken contacts and loose or broken wiring. 

(&) Eemove cover from turret control box and inspect wiring 
for loose connections. Inspect stiffness rheostat and ad- 
justable slide resistors for burned or broken wiring, loose 
contacts, corrosion, and foreign matter. Rotate the stiff- 
ness rheostat and inspect for poor contact. Temporarily 
bridge the rheostat with a jumper to check for open circuits. 
Tighten any loose contacts, remove any corrosion or for- 
eign particles, and replace any defective components. 

(c) Inspect multiprong connector plug for loose or grounded 
electrical connection. Make any necessary corrections. 

d. Oil Pump Test. With the multiprong connector inserted in the 
tester receptacle (e(2) above), movement of the "UP" or "DOWN" 
switch attracts one side of the magnet bar and shuts off that oil orifice. 
The hydraulic power is applied to one side of the piston througji 
the remaining orifice (fig. 170). 

Caution: When testing as outlined in (1) and (2) below, press the 
button for an instant only to prevent damage from too rapid travel 
of the gun. 

(1) Press the button marked "Breech Up"; the breech of the 
gun should rise rapidly. 

(2) Press the button marked "Breech Down" ; the breech of the 
gun should drop rapidly. 

(3) If the gun does not respond to button in either (1) or (2) 
above, replace the oil pump assembly (par. 209(^(7)). 

(4) If the movement of the breech is opposite to that stated in 
either (1) or (2) above, interchange the yellow and green 
leads in the terminal box of the oil pump assembly (par. 
209a(7)) (fig. 177). 

(5) If the gun responds to either (1) or (2) above, but not 
ioth, check as follows: 

(a) If it fails to respond to the "Up" test, an open circuit 
exists in the yellow lead circuit (fig. 171). Inspect cir- 
cuit for broken or frayed wiring or poor contact at the 
multiprong connector or oil pump terminals. 

(&) If it fails to respond to the "Down" test, an open cir- 
cuit exists in the green lead circuit. Inspect circuit for 
broken or frayed wire or poor contact at the multiprong 
connector or oil pump terminals. 

e. Eeplacement. 

(1) If the tests described in c and d above show proper operation, 
the gyro control is probably at fault. 
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Figure 170. StaHUzer electric and oil circuits. 

(2) Replace the gyro control (par. 209«(5) ), insert the multi- 
prong connector in the gyro control receptacle, check oil 
reservoir level (par. 220& (1) ) , and again check the stablizer. 

208. Charging the Stabilizer with Oil and Purging the System 

a. Move the turret electric motor switch in control box (fig. 19) 
to the "OFF" position. 
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h. Eemove reservoir filler plug (fig. 173) from elbow on top of oil 

reservoir. 

c. Pump oil specified on lubrication order (par. 62) into reservoir 
until full, using a pump type oil can or suction type oil gun. Install 
filler plug. When temperatures below 0° F. are reached, precautions 
must be taken to warm the oil in order to obtain satisfactory per- 
formance of the stabilizer. Eunning the heater generator to warm 
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Figure 111. Stabilizer wiritig diagram. 
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the crew compartment of the tank will help warm the stabilizer oil. 
If oil action becomes sluggish below 0° F., stabilizer should be 
drained and filled with recoil oil (special) . At extremely low tem- 
peratures, recoil oil (special) may be diluted with recoil oil (light) 
as necessary to produce satisfactory operation. When the temperature 
lises above 0° F. the system will not be drained, only hydraulic oil 
will be added, when necessary, as the oils are miscible. 

d. Squeeze the elevating shifter lever trigger (fig. 181) and rotate 
the lever to the right to disengage the hand elevating gears. 

e. With the gun positioned over the front of the tank, slowly push 
the breach end up, remove the small hex-head plug from the front 
bleeder valve (fig. 175) , loosen the fitting, connect rubber hose to valve 
(fig. 172), and drain oil from the valve until a solid flow of oil is ob- 
tained. Tighten valve and install plug. 
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Figure 172. Bleeding the stabiliser cylinder. 
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/. Push the breech down and repeat e above on rear bleeder valve. 

g. Repeat e and / above, if necessary, until a solid flow of bubble- 
free oil is obtained from both valves. Tighten valves with wrench. 

A. Check level of oil in reservoir and if not at least two-thirds full, 
remove plug and fill as outlined in 5 and o above. Install and tighten 
plug. 

i. Squeeze the elevating shifter lever trigger and rotate the lever to 
the left to engage the hand elevating gears. 




Figure 173. Removing oil line from stabilizer oil reservoir. 



j. Move the turret motor switch (fig. 22) to "ON" position and 
note oil level in reservoir. If the oil level drops, there is air in the 
system and purging, as outlined in e, /, and g above, must be continued 
until all air is removed. 

k. Operate stabilizer and check as outlined in paragraph 220e. 

209. Maintenance of Stabilizer 

a. E.EMOVAL. Move turret motor switch and stabilizer switch to 
"OFF" position. Eemove filler plug from top of stabilizer oil re- 
servoir, also drain plug from stabilizer oil pump, and drain oil from 
the system into a suitable container. 
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(1) Oil fump oil lines. Disconnect the four oil lines from the 
oil pump and collect surplus oil in the container. Tag lines 
for identification. 

(2) Cylinder and piston and oil reservoir oil lines. Disconnect 
the three oil lines from the cylinder and piston assembly and 
the one oil line (fig. 173) from the oil reservoir and remove 
lines. 

(3) Oylimder and piston assembly. 




Figure 174. Loosening lock nut and screw on stabiliser cylvnder and piston pivot 

pin. 



(a) To disconnect the cylinder and piston assembly from the 
gun cradle, loosen the two lock nuts (fig. 174) and lock 
screws and drift out stabilizer pivot piston pin. Withdraw 
pin. 

(J) To remove cylinder and piston assembly and mounting 
bracket (fig. 176), disconnect the four cap screws holding 
the bracket to the turret front and remove screws and 
washers, also cylinder and piston and bracket as an 
assembly. 

Caution: Cover cylinder openings with masking tape to 
prevent dirt from entering system. 
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Figure 175. Removing stabiliser oylinder and piston assembly and bracket. 




Figure 176. Removing cable from gyro control gear box. 



312 



(4) Oil reservoir. Loosen and remove the four nuts, bolts, and 
washers attaching the oil reservoir to its hangers in the tur- 
ret roof and remove reservoir (fig. 173) . 

(5) Gyro control and gear l)Ox. Kemove gyro control and gear 
box as follows : 

(«) Pull multiprong plug out of socket in gyro control unit. 
(&) Remove four screws from gear box cover (fig. 176) and 
remove cover. 




Figure X77. Stahilixer oil pump terminals. 



(c) Loosen flexible shaft lock screw and withdraw flexible 

shaft and felt washer (fig. 176) . 
{d) Kemove four cap screws and lock washers from gyro con- 
trol gear box mounting bracket, support stabilizer control 
unit securely when removing screw, and remove gear box 
and gyro control as a unit. 
(6) Flewiile cable and miter gear. To remove flexible cable from 
handwheel remove six screws attaching flexible shaft gear box 
to handwheel shaft housing, and remove gear box and flexi- 
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ble shaft. A miter gear is attached to the hand wheel shaft 
with elastic stop nut and key. Eemove stop nut and drift 
out key and remove miter gear and key. 

(7) Oil pmn,f. To remove stabilizer oil pump from turret electric 
drive motor (fig. 184), remove the two screws wliich attach 
cover to pump terminal box. Remove colored wires from 
three terminals (mai'ked with initial letter of color) and with- 
draw conduit and wires. Remove four socket-head screws or 
cap screws which attach pump flange to turret motor. Re- 
move oil pump. 

(8) Interior parts. No work on interior parts of gyro control, 
gear box, or oil pump is performed by using organization. 

h. Installation. 

(1) Oil pwmp. Attach oil pump to turret motor with the four 
socket-head screws or cap screws. Connect the three colored 
wires to the three terminals. Attach the cover to the oil pump 
with two sci-ews. 

(2) Miter gear and flexible cable. Attach the miter gear to the 
handwheel by means of tlie key and stop nut. Attach flexible 
cable to the handwheel by securing flexible shaft gear box to 
handM'heel shaft housing with six screws. 

(3) Gyro control and gear b'ox. 

(a) Install gyro control and gear box as a unit by attaching 
mounting bracket with tire four cap screws and lock 
washers. 

(5) Install flexible shaft and felt washer and tighten flexible 
shaft lock screw. 

(c) Install gear box cover with four screws. 

(d) Plug multiprong plug into receptacle in gyro control unit. 

210. isolation of Functional Defects 

a. System Will Not Operate. 

(1) Check for defective wiring (par. 207c). 

(2) The stabilizer oil pump may be frozen. Install the oil pump 
assembly (par. 209a(7)). 

(3) The disengaging SAvitch may be open or inoperative. If the 
switch button is in the correct position for stabilizer opera- 
tion (par. 220), notify ordnance maintenance personnel for 
replacement of the switch. 

b. Gttn Fluctuates Above and Below Target. 

(1) Air in the stabilizer system may cause this malfunction. 
Purge air from system (par. 208) and add oil if necessary 
(par. 208). 
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(2) If lubrication of the sj'stem is required, lubricate according to 
instructions on lubrication order (par. 62). 

(3) Inadequate supply of oil in the stabilizer system would cause 
this malfunction. Charge the system with oil (par. 208). If 
leaks are found in the oil line, notify ordnance maintenance 
personnel. 

(4) The recoil switch may be defective. If the switch plunger is 
in the correct position (par. 207b (6) ) when the gun is in bat- 
tery position and is not stuck, notify ordnance maintenance 
personnel. 

( 5 ) The gun mount trunnion bearings may be loose. Notify ord- 
nance maintenance personnel. 

(6) Loose cylinder or piston rod pivot pins are indicated by chat- 
tering. Notify ordnance maintenance personnel. 

(7) Lost motion between gyro control and elevating handwheel 
will require adjustment of the gear box. Notify ordnance 
maintenance personnel. 

(8) Check operation of oil pump (par. 207). 

c. Rapid Gun Vibration Known as "Htjnting." 

(1) Air in the stabilizer S3'stem may cause this malfunction. 
Purge air from system (par. 208) and add oil if necessary 
(par. 208). 

(2) Loose cylinder or piston rod pivot pins or bearings are indi- 
cated by chattering. Notify ordnance maintenance person- 
nel. 

(3) Tighten mounting bolts on the gyro control if necessary. 

(4) Lost motion between gyro control and elevating handwheel 
will require adjustment of the gear box. Notify ordnance 
maintenance personnel. 

(5) Perform all tests indicated in paragraph 207. 

d. EigiNG Breech or Uneven Stiffness. 

(1) The recoil switch may be defective. Check the switch 
plunger. If it is in the correct position (par. 207) when the 
gun is in battery position and is not stuck, notify ordnance 
maintenance personnel. 

(2) Perform the electrical test and the oil pump test (par. 207). 

e. Gun Does Not Eespond to Elevating Handwheel. 

(1) Check flexible shaft to see that it is properly attached. Flex- 
ible shaft casing may be too long or too short. Notify 
ordnance maintenance personnel. 

(2) Check condition of stiffness rheostat (par, 220) . 

(3) Check oil level in the stabilizer (par. 208). If necessary, 
charge the system with oil (par. 208). If leaks are found in 
the oil line, notify ordnance maintenance pei'sonnel. 
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(4) Loose cylinder or piston rod pivot pins or bearings are indi- 
cated by chattering. Notify ordnance maintenance person- 
nel. 

(5) Perform the oil pump test (par. 207) to determine whether 
the gyro control or oil pump is at fault. 

(6) The circuit breaker in the turret control box (fig. 19) may 
have kicked out. Press circuit breaker reset button. 

/. Elevating Handwiieel Habd To Opekate. 

( 1 ) Check flexible shaft to see that it is properly attached. Flex- 
ible shaft casing may be too long or too short. Notify ord- 
nance maintenance personnel. 

(2) Loose cylinder or piston rod pivot pins or bearings are indi- 
cated by chattering. Notify ordnance maintenance person- 
nel. 

g. Breech Dips Excessively When Gun Is Fibed, at All Eecoil 

Rheostat Settings. 

(1) The recoil switch may be defective. Check if the switch 
plunger is in the correct position (par. 207) when the gun is 
in battery position and is not stuck, notify ordnance mainte- 
nance personnel. 

(2) Perform the electrical test (par. 207) to check for defective 
wiring. 

7t. Gyho Control Runs When Elevating Gears Are Engaged for 
Manual Opera'iton. Inadequate supply of oil in the stabilizer sys- 
tem would cause this malfunction. Charge the system with oil (par. 
208) . If leaks are found in the oil line, notify ordnance maintenance 
personnel. 

i. Oil Leaks Around Piston Rod. Oil seal may be defective. 
Notify ordnance maintenance personnel. 

j. Leaks Around Oil Line Connections. These may be caused by 
defective or loose flares or comiections. Notify ordnance maintenance 
personnel. 

k. Drop in Stabilizer Oil Reservoir Oil Level. 

(1) If oil connections leak, notify ordnance maintenance per- 
sonnel. 

(2) If oil leaks around piston rod, notify ordnance maintenance 
personnel. 

I. Bleeder Valve Leaks. Valve may be pulled down too tight, 
damaging the orifice, or the valve may be defective for other reasons. 
Notify ordnance maintenance personnel. 

m. Oil Ptoip Vibrates. 

(1) Check oil pump (par. 207) . Replace if necessary (par. 209) . 

(2) The oil line may be constricted. Notify ordnance mainte- 
nance personnel. 
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Section XXVII. MAINTENANCE UNDER UNUSUAL 
CONDITIONS 



21 1 . Extreme-Cold Weather Maintenance 

Refer to TM 9-2S55 and TB OKD 193 for a general discussion of 
maintenance problems, the application of antifreeze compounds and 
arctic-type lubrication, handling of storage batteries in extreme cold, 
and dewinterization procedures. 

212. Extreme-Hot Weather Maintenance 

a. Cooling Ststem. Formation of scale and rust in the cooling 
system occurs more often during operation in extremely high tempera- 
tures, therefore, corrosion inhibitor compound (par. 118) should 
always be added to the cooling liquid. 

1). Batitsries. 

( 1) Electrolyte level. In torrid zones, check level of electrolyte 
in cells daily and replenish, if necessary, with pure, dis- 
tilled water. If tliis is not available, rain or drinking water 
may be used. However, continuous use of water witli high 
mineral content will eventually cause damage to batteries 
and should be avoided. 

(2) Specific gravity. Batteries operating in torrid climates 
should have a weaker electrolyte than for temperate climates. 
Instead of 1.280 specific gravity as issued, the electrolyte 
(acid, sulfuric) should be diluted with pure, distilled water 
to readings of 1.200 to 1.240 specific gravity as specified in 
TM 9-2857. This is the correct reading for a fully-charged 
battery. This procedure will prolong the life of the nega- 
tive plates and separators. Under this condition a battery 
should be recharged if below 1.160 specific gravity. 

(3) Self-discharge. A battery Avill self-discharge at a greater 
rate at high temperatures if standing for long periods. This 
must be considered .when operating in torrid zones. If neces- 
sary to park for several days, remove batteries and store in 
a cool place. If this is not practicable operate engine at 
regular intervals to maintain charge. 

c. HuMi. 

(1) In hot damp climates corrosive action will occur on all 
parts of the vehicle and will be accelerated during the rainy 
season. Evidences will appear in the form of rust and paint 
blisters on metal surfaces and mildew, mold or fungus 
growth on fabrics, leather, and glass. 
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(2) Protect exterior surfaces from atmosphere by touch-up paint- ' 
ing and keeping a film of engine lubricating oil (OE-10) on 
unfinished exposed metal surfaces. Cables and terminals 
should be jn'otected by ignition insulation compound. 

(o) Make frequent inspections of idle, inactive vehicles. Remove 
corrosion from exterior metal surfaces with abrasive paper 
or cloth and apply a protective coating of paint, oil, or suit- 
able rust preventive. 

213. Maintenance After Fording — Normal Fording 

Vehicles which have not exceeded the normal fording depth should 
be treated as indicated below. 

a. Suspension parts, track Avheels, shock absorbers, tracks, etc., 
should be cleaned and lubricated. 

b. Check engine compartment for indication of water in engine 
parts, transmission, distributor starter, or generator. Drain, clean, 
and lubricate as required. Replace soaked ignition cables. 

c. Replace instruments containing water. 

214 Maintenance After Operation on Unusual Terrain 

a. Mud. Clean thoroughly all exposed parts as soon as possible 
after operation in mud, particularly if a sea of liquid mud has been 
traversed. Clean tracks, wheels, suspensions, and shock absorbers. 
Lubricate where possible to force out contaminated lubricant. 

&. Sand ok Dust. Repaint surfaces blasted by sand. Clean en- 
gine, engine compartment, and grille screens. Lubricate completely 
to force out contaminated lubricants. Clean air cleaners, and fuel 
and oil filters. 
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CHAPTER 4 

MATERIEL USED IN CONJUNCTION WITH MAJOR 

ITEM 

Section I. ARMAMENT 

215. General 

a. This section contains essential information necessary for the crew 
to properly identify, connect, operate, and protect the armament while 
being used or transported with the vehicle. 

h. Complete detailed coverage for service upon receipt of materiel, 
operation, and maintenance of the armament is contained in separate 
technical and field manuals (app. 4). Coverage for the combination 
gun mount is contained in TM 9-313. 

c. Cleaning and lubricating instructions are contained in the lubri- 
cation order (figs. 27 through 34) and preventive maintenance services 
in tables II and III together with the instructions pertaining to the 
vehicle. 

216. Description 

a. The 75-mm gun M6 (fig. 178) was especially designed for use in 
the light tank. It is lighter in weight and smaller in outside diameter 
than other 75-mm tank and field artillery guns. The breech mecha- 
nism has a semiautomatic, horizontal sliding- wedge type of breech- 
block and a continuous-pull, self-cocking type firing lock. 

h. The combination gun mount M64 mounts the 75-mm gun M6 as the 
primary armament. In addition, a cal. .30 machine gun M1919A4 
(flexible) is mounted on the right side of the cradle (fig. 178) . The 
recoil mechanism is a concentric hydrospring type mechanism that 
uses the cradle as the outside cylinder. The gunner's position is on 
the left side of the armament in this vehicle. 

c. The gun stabilizer system, referred to merely as the stabilizer, 
is a hydraulically operated system which prevents the gun from being 
moved out of a preestablished vertical position by the "pitching" 
movement of the tank. 

Note. This system should not be referred to as the "gyro stabilizer" because 
the word "gyro" is correctly used in reference to the stabilizer control unit only. 
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Figure 178. 75-mm gun M6 and conMnation gun mount M64 installed in light 

tanlc M2/,. 



CAL. ,50 H8 BROWNING 
MACHINE GUN M2 





SUPPORT 



Figure 176. Gal, ,50 nmcMne gun in pintle mount on turret roof. 
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The main components of this unit are : gyro control, gear box (fig. 
184) , cylinder and piston (fig. 175) , oil pump, turret electric motor 
(fig. 184r) , control-box switches, recoil and disengaging switches (fig. 
181), oil lines and oil reservoir (fig. 173), flexible shaft, wiring and 
attached parts. 

d. The coaxially mounted machine gun (fig. 178) is recoil-operated, 
belt-fed, and air-cooled. Another cal. .30 M1919A4: machine gun (fig. 
180) is mounted in a ball mount in the bow of the tank. 

e. A Browning machine gun, cal. .50, M2 heavy barrel (flexible) 
(fig. 180), recoil-operated, belt-fed, and air-cooled, is installed in a 
pintle mount on the outside of the turret. 




Piyure .1.80. Cal. .SO macMne gun installed in how mount. 



217. Tabulated Data 

a. Gun, 75-mm, M6. 

Weight 406 lb 

Length 116.375 in. 

Breechblock, type horizontal, sliding-wedge 

Firing lock, type , continuous-pull, self-cocking 

Kate of fire (max) 20 rd per min 
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h. Mount, Combination Gun, M64: 

Elevation (max) +267 mils 

Depression (max) —178 mils 

Tra^'erse (hydraulic and manual, continuous witli 

turret) (5,4:00 mils 

Mechanism, recoil, M22 concentric, hydro-spring 

Eecoil, normal III/2 in. 

Kecoil, maximum allowable 12J/2 in. 

Recoil mechanism oil capacity 9 qt (aprx) 

Weight 1 1,174 lb 

e. Gun Ma chink : 

2— caL .30, Mlf)19A4 (flexible). 
1— cal. .50, M2, HB (flexible). 

d. Mount, Machine Gun: 
1— cal. .30. 

1— cal. .50 (AA). 
1— tripod, cal. .30, M2. 

e. Stabilizer : 
1 — stabilizer. 

/. Wi3AroNs Ins'J'ai.led hy Using Troops ; 
5 — gun, submachine, cal. .45, M3 
or 

4 — gun, submachine, cal. .45, M3 
and 

1 — carbine, cal. .30, Ml. 

with 

1 — launcher, grenade, M3. 

218. Preparation for Firing 

a. Placing the Gun in Firing Position. 

(1) Remove all muzzle and breech covers and stow in place 
provided. 

(2) Unhook the gun travel loclc ( fip;. 168) by turning its adjust- 
able "T" shaped handle. Depress tlie gun slightly and swing 
the lock down until it engages in latched position. 

(3) To traverse the gun, first see that the driver's and assistant 
driver's doors are closed, then disengage the turret traversing 
lock (par. 42). 

Caution: If the ti'aversing lock is disengaged when the 
tank is on an incline, the tm-ret will rotate rapidly if the 
shift lever is set for power operation. 

Refer to chapter 2, section IV for traversing controls and 
turret operation. 

(4) Install the sighting and fire control instruments as described 
in chapter 4, section II. 



(5) Tactical instructions for laying the piece are contained in FM 
lT-t5. 

6. Before- Operation Inspection. 

(1) Before operation, inspect the gun tube to see tliat gun is 
unloaded and that no dirt or foreign matter is in the chamber 
and bore. Remove preservative from bore and chamber with 
burlap wrapped on cleaning brush or staff. 

(2) Tui'u on gun master switch (fig. 19) in turret control box, 
pull safety knob to "FIRE" position (fig. 182), and trip 
electric firing trigger in elevating handwheel handle (fig. 
181). Note the j^ronounced "click" of "dry" firing. If the 
click is not heard, the firing solenoid plunger (fig. 182) is 
not releasing the latch lever of the firing mechanism (fig. 
178) . Push solenoid plunger in by hand to see that it is not 
stuck and see that plunger contacts the trigger hammer latch 
lever when solenoid is energized. Adjust solenoid so that 
clearance between plunger and lever is approximately one 
tliirty-secojid of an inch. After completing check, turn 

■ switches to "OFF" position and place safety knob on "SAFE" 
position. 

219. Operating the 75-MM Gun in Elevation 

a. The gun is always elevated or depressed by rotating the elevating 
handwheel (fig. 181). 

h. Rotate the handwheel clockwise to depress the gun and counter- 
clockwise to elevate it. 

c. Refer to paragraph 220 for stabilizer-controlled operation. 

220. Operating the Stabilizer 

a. Genek.\l. The stabilizer holds the 75-mm gun and the cal. .30 

machine gun in the combination gun movant at a pi'edetermined eleva- 
tion while the tank is in motion. The stabilizer controls the gun 
movement in a vertical plane within limits regardless of the pitching 
of the tank. The stabilizer has no control of the movement in the 
horizontal plane due to the roll of the tank. 
6'. Starting the Stabiuzer. 

(1) Check oil level in reservoir and make sure that it is at least 
two-thirds full. Add oil, if necessary, as directed in para- 
graph 208. 

(2) Make .sin e the veliicle battery switch is turned "ON." 

(3) Turn "ON" the turret motor switch and stabilizer switch 
located in the turret control box and Avarm up the stabilizer 
system until the oil pump located under the turret motor feels 
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warm to the touch. If the oil level drops, there is air in the 
system which must be removed. Refer to air removal instruc- 
tions in paragraph 208 before proceeding. 

(4) Place the gun in stabilizer control by moving the elevating 
shifter lever to the right. Depress the trigger in this lever to 
move it and, if necessary rotate the handwheel slightly back 
and forth to release the pinion gear from the elevating arc. 
The shifter lever operates a clutch mechanism which takes 
the elevating arc and pinion gear out of mesh and closes the 
disengaging switch contacts. The disengaging switch mov- 
able plunger must not protrude more than one-sixteenth inch 
when the elevating gears are in mesh and the switch open. 
The plunger protrudes about three-sixteenths inch when con- 
tacts are closed. The stabilizer is used only when the tank is 
in motion. 

(5) Set the stiffness rheostat located in the control box to "0" and 
the recoil rheostat (fig. 19) to "5." 

(6) Adjust stiffness rheostat as outlined in c below. 

0. Adjustment OF Stiffness Eheosuat. The stiffness rheostat (fig. 
19) regulates the action of the stabilizer. The correct setting is that 
which keeps the gun resistant to motion in a vertical plane from the 
aimed position. Adjustment is made by rotating the knob to the posi- 
tion whicli effectively reduces this motion. Starting at "0" slowly turn 
the knob clockwise. A vigorous vibration of the weapon indicates too 
great an adjustment. Turn the knob counterclockwise until vibration 
is eliminated. Failure of the gun to remain in its aimed position indi- 
cates insufficient adjustment. Eesetting of rheostat to maintain satis- 
factory performance may be necessary due to change in battery voltage 
and oil viscosity. 

d. Adjustment of Recoil Rheostat. The recoil rheostat (fig. 22) 
in the turret control box can be adjusted so that the gun will vary only 
slightly from its aimed position during recoil. This adjustment is 
made by trial and error while the gun is being fired. Position number 
"5" is approximately normal setting. If the breech end of the gun 
drops during recoil, turn knob to a higher setting. Turn knob to a 
lower setting if breech rises. 

e. Checp;ino Stabiuzee Ofekatioit. 

(1) Put stabilizer in operation (J above). 

(2) Move elevating shifter lever to right (& (4) above). 

( 3 ) Turn the handwheel clockwise rapidly and observe depression 
of gun and elevation of breech ; reverse motion of handwheel 
and observe how gim responds to tlie wheel. 

(4) Select a fairly rough terrain for a trial run. 
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(5) Aim gun at a stationary target and operate tank at a steady 
speed directly toward target. 

(6) Check and make sure that gun can be held on the target by 
adjusting the elevating handwheel. Make necessary adjust- 
ments to the stilfness rheostat {c above). 

(7) If the stabilizer fails to hold the gun on target, test the elec- 
trical circuits and oil pump as outlined in paragraph 207. 

221. Operating the Breech Mechanism 

a. Opening the Bkeegh (fig. 182) . Kemove the breech operating 
lever from the bracket in the rear of the recoil guard and place it on 
the squared end of the cable terminal crank (fig. 182) . Rotate the 
lever to the rear and left until the breechblock is held open by the 
extractors. Eemove the lever and replace in its bracket before firing. 
When firing, the breech is automatically opened during counterrecoil 
of the gun. 

J'. Loading the Gtjn. Place the nose of the projectile into the breech 
recess and move the round forward with sufficient force to trip the 
extractors and close the breech automatically. The loader's hands 
should be moving to the right as the round is inserted, in order to clear 
the breechblock as it closes. 

0. Closing the Breech. Eelease extractors from the breechblock 
by pushing them forward with the base of an empty cartridge case 
or bloclf of M'ood, allowing the expanding closing spring to bring the 
bi'eechblock to the closed position. 

Caution: Do not use fingers to release the extractors. 
Install breech operating lever in its bracket. 

222. Firing the 75-MM Gun 

a. Elecitsic Firing. 

(1) For dectiic fifing, move the gun master switch (fig. 19) in 
the turr.et control box to the "ON'' position. 

(2) Pull out on safety knob, releasing hand cocking lever. 

(3) To fire, squeeze the electi-ic firing trigger in the elevating 
handwheel handle (fig. 181). Release the trigger after 
firing. 

h. Manual Firing. For manual firing, depress the hand firing 
plunger knob located on the left side of the gun mount (fig. 183). 

223. Gun Foils To Fire 

a. If the gun fails to fire electrically, see that it is in battery and 
that the breech is closed ; move the gun master switch to "OFF" posi- 
tion ; tlien to "ON" position ; and attempt to fire again. If the gun 
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Figure 183. Hand firing and hydraulic traverse controls. 




Figure 184. Vnder side of 75-inm gun. 
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still fails to fire, move the gun master switch to "OFF" position, 
recock by pulling the hand cocking lever (fig. 181) all the way to 
the rear, release safety and attempt to fire manually by depressing 
the hand firing plunger knob (fig. 183). If all attempts to fire fail 
and the gun tube is not hot, clear all personnel not necessary to the 
operation from the vicinity, wait 1 minute, open the breech, and 
unload (par. 226). 

h. Inspect primer of round for indent. If the primer is deeply 
indented it indicates a defective romid. Remove the defective round 
to a point 200 yards from the vicinity of firing. Reload and resume 
firing. If the primer is not indented or only slightly indented, the 
firing lock is not functioning properly. Remove the firing lock by 
turning it to its marked "OPEN" position and withdrawing it. In- 
sert spare firing lock, turn it to its closed position, which is horizontal 
on M6 guns, and resume firing. Refer to TM 9-313 for other than 
immediate action remedies in case the gun fails to fire. 

e. In the event that the gun has been subjected to continuous fire 
for a considerable length of time before misfire occurs, the gun tube 
will be very hot and this heat can cause the fuze, projectile filler, 
or propellant to explode or cook off. Allow the gun to cool, then 
unload and inspect the round as outlined in & above. 

224. Extracting Empty Case 

a. The breech opens automatically during counterrecoil and the 
cartridge case will be automatically extracted from the chamber and 
thrown to the rear of the gun. 

h. If the case is not automatically extracted, assemble the rammer 
staff sections to rammer head and insert the rammer, head first, in the 
muzzle of the tube and push it carefully down the bore until it con- 
tacts the cartridge case. Exerting a steady pressure, push the case 
until it is free in the chamber and can be removed from the breech. 
Protect the hands with asbestos gloves when handling the empty case, 
as it may still be very hot. 

c. Sometimes a partially extracted case can be pried loose from the 
chamber end by using the base of an empty cartridge case as a lever. 
Protect the hands as outlined in h above. 

d. A ramming and extracting tool— 4:l-T-3308-25 is supplied with 
each tank for battlefield emergency use. The general purpose of this 
tool is to act as a pry bar to remove and insert rounds or cases which do 
not yield to the breechblock extracting or seating action. In forcing 
a loaded round to its seat in the breech recess, the truimions of the tool 
fit into, and fulcrum against, the breechblock guides in the breech 
ring. That part of the tool in contact with the cartridge case strad- 
dles the primer. 

Caution: Do not contact the primer of live ammunition. 
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225. Unloading 



a. Unfired Eotjnd. Whenever possible, live, fuzed rounds must be 
unloaded from the gun by firing. 

(1) If it is not possible to remove the round by firing, station a 
man at the rear of the breech to catch the base of the round 
as it emerges to prevent it from slipping out and dropping to 
the floor. Open the breech slowly (par. 221) . 

Caution: Do not attempt to open the breech rapidly or the 
case may become separated from the projectile. Remove the 
round and return it to its rack. 

(2) If the round cannot be removed by opening the breech or the 
case becomes separated from the projectile, it will be removed 
under the direct supervision of an officer. 

(3) To remove a stuck round, open the breech as outlined in (1) 
above. Assemble the unloading rammer and insert it, head 
first, into the muzzle of tire tube and push it carefully down 
the bore until it is seated on the ogive of the projectile. 
Exerting a steady pressure on the staff, push the round clear 
so that it may be removed from the breech end. If outlined 
procedure fails to remove the I'ound, notify ordnance main- 
tenance personnel. 

(4) In combat, to avoid exposing personnel to enemy fire, the 
round may sometimes be pried out by using the base of an 
empty case as a lever or using ramming and extracting tool 
as outlined in paragraph 224. 

h. Stuck Projectile. To remove a stuck projectile, open the breech 
and fill the chamber with clean rags, waste, or material suitable to 
form a cushion and close the breech. Proceed as outlined in a (3) 
above. After the projectile is free in the chamber, open the breech, 
remove projectile, dispose of it in accordance with SR 385-310-1, and 
clean the bore and chamber. 

226. Firing the Coaxially Mounted Cal. .30 Machine Gun 

a. Electric Firing. 

(1) Load the gun. Refer to appropriate publications listed in 

the appendix. 

(2) Move the gun master switch in turret control box (fig. 19) 
to the "ON" position. 

(3) The indicator light should burn brightly when this switch 
is on and the firing solenoids are energized. 

(4) To fire, depress the cal. .30 electric firing trigger located on 
the power traverse control handle (fig. 181). Release the 
trigger after attempting to fire. 



330 



1). Manual Fiking. If llie machine f?un fails to five electrically, it 
can be fired manually by squeezing the ti'igger located at the rear of the 
machine gun. This operation must be performed, however, by the 
loader, as the gun is mounted on the loader's side. 

o. CijKaning AraEK Firing. Clean the armament as outlined in 
lubrication order (par. 62). 

227. Disassembly for Cleaning and Lubrication of Breech 
Mechanism 

a. Disassembly. 

(1) Eeniove extractor jilunger plug, spring, and plunger. Re- 
move extractors (figs. 18S and 186). 

»oJc. The extractor plunger parts may be removed before or after 
the .breechblock is removed. 

(2) Place the breech operating lever on the cable terminal crank 
and open breech until the ball fitting on the cable clears the 
closing spring housing nut. Place the breechblock closing 
spring locking washer 41-W-22 ahead of the ball fitting and 
close the breechblock until the spring tension is supported by 
the washer. 

(3) Remove the breech operating crank screw. Pull shaft com- 
pletely out of breech ring. Slide the bi-eechblock and breech- 
block crank completely out of the breech ring. 

(4) Hook the ball fitting, at the end of the closing spring, in the 
cable terminal crank. Place the breech operating lever on 
the crank and pull back on the lever until the breecliblock 
closing spring locking washer can be removed. Let up on the 
lever until the closing spring piston starts to come out of the 
closing spring housing. Hold the piston with one hand and 
continue raising the operating lever until the ball fitting is 
forced out of the cable terminal crank. Remove the closing 
spring, piston, adapter, and cable from the housing {fig. 187) . 

(5) Clean and lubricate in accordance with lubrication order. 
h. Assembly. 

(1) If the closing spring housing has been removed, install the 
housing in the lug on the left side of the breech ring. Place 
the lock washer over the threaded end of the housing and 
screw on the lock nut. 

(2) Install the cable terminal crank and the breech operating 
crank in the lugs on the bottom of the breech ring. Install 
the two detent screws. Assemble the closing spring cable, 
adapter, piston, and spring in the closing spring housing. 
Place the breech operating lever on the cable terminal crank. 



331 




PtUG RAPO n0886A 

Figure 1S5. Breech mechanism — exploded view. 



Place the closing spring parts in the closing spring housing. 
Compress the closing spring by pushing on the closing spring 
piston. Push the piston until the ball fitting on the end of 
the cable can be engaged with the cable terminal crank. Pull 
down on the operating lever until the breechblock closing 
spring locking washer can be dropped over the cable ahead of 
the ball fitting near the center of the cable. Install the clos- 
ing crank cable screw. 
(3) Install the breechblock crank in the breechblock with the 
trunnions of the crank engaging the T-slot in the breech- 
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Fiffure 186. BreecMlock — eseplodeA view. 




Figure 187. Removing closing spring. 



block. Install the extractois in the breecli ring. Slide the 
breechblock and crank in the breech ring, being careful not 
to dislodge the extractors. Line up the hub of the cable 
terminal cranli and the breechblock crank. Aline the splines 
in the hubs and replace the breech operating shaft. 
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228. Disassembly for Cleaning and Lubrication of Firing Lock 
Ml 5 

a. Disassembly. 

(1) The firing lock may be removed either before or after the 
breechblock has been removed. With the chamber empty and 
the breech closed, remove the trigger shaft screw (fig. 186). 
WithdraAv the trigger shaft, downward and to the right, from 
the breechblock. Eotate the firing lock 60° in either direc- 
tion and pull it out of the breechblock. 

(2) Pry the trigger fork partially out of the firing case with a 
screwdriver inserted through the trigger shaft hole (fig. 188) . 
Pull the trigger fork out with the fingers. 
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Figure 18S. Removing trigger forlc. 



(3) Depress the sear out of engagement witli the firing pin. 
Withdraw the firing pin and spring from the firing case. 
Remove the firing pin sleeve from the firing case. Remove 
the sear and sear spring. 

(4) Clean and lubricate in accordance with lubrication order. 

h. ASSEMBI.T. 

(1) Place the sear into the firing case and place the guide lug 
on the bottom of the sear into the sear spring. 

(2) Assemble the firing pin spring and the firing pin sleeve 
on the firing pin. Insert a small screwdriver through the 
hole in the top of the firing lock case and depress the sear. 
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At the same time, insert the firing pin, spring, and sleeve 
in the firing lock case. Remove the screwdriver and push 
the firing pin into the case until the pin engages the sear. 
(3) Insert the trigger fork in the case and push it in nntil it 
snaps into position. 

229. Placing 75-MM Gun in Traveling Position 

a. Pull hand cocking lever rearward, allowing safety plunger to 
lock it in the "SAFE" position. 

&. Move the stabilizer switch, turret motor switch, and gun master 
switch in the turret control box to the "OFF" position (fig. 19). 

c. Open breech and see that tube is clear. Close bi'eech. 

d. Traverse turret so that the gun faces to the front and is in line 
with the center of the vehicle. Engage the manual elevating control 
by moving the elevating shifter lever to the left and elevate or depress 
the gun sufficiently to engage the travel lock in the bracket under the 
turret roof (fig. 168). Move the elevating" shifter lever to neutral 
position. 

e. Remove the sighting and fire control equipment and install in 
carrying cases provided. 

/. Install covers on all weapons. 

g. Lock the turret traversing lock in traveling position as outlined 
in chapter 2, section IV. 

Section It. SIGHTING AND FIRE CONTROL INSTRUMENTS 

230. General 

a. This section contains essential information necessary for the 
crew to properly identify, connect, and protect this equipment while 
being used or transported with the vehicle. 

h. Complete detailed operating instructions for on-carriage sight- 
ing and fire control instruments as well as necessary instructions 
covering maintenance authorized to organizational i^ersonnel are con- 
tained in TM 9-313. Instructions covering off-carriage items are 
contained in separate technical manuals listed in the appendix. 

231. Description 

a. Akrangement. The arrangement of the on-carriage sighting 
and fire control instruments used in the tank is shown in table IV. 

h. Periscope M16, MlOP, or M4A1 on Periscope Mount M66. The 
periscope and periscope mount, on the left side of the combination 
gun mount, are used for direct fire with the T5-mm gun and coaxial 
cal. .30 machine gun. Periscope M16 (fig. 189) and MlOP (fig. 
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Table IV. Arrangement of Sighting and Fire Control Instruments. 



Used for Direct Fire with 75-inin Gun 
M6 or Coaxially Mounted Gal. .30 
Machine Qua. 


Used tor Indirect Fire with 
To-mm Gun M6 or Coaxially 
Mounted Cal. .30 Machine 
Gun. 


Used /or other Purposes. 


MOUNT, telescope, M65 
TELESCOPE, M83F or 
M71K and LIGHT, in- 
strument, M33. 

MOUNT, periscope, M66 
TERISCOPE, M16or 
MlOP or M4A1 (w/tele- 
scope M38A1 or M77G) 
and LIGHT instrument, 
M30. 


QUADRANT, elevation, 
M9 and LIGHT, in- 
strument, M30. 

INDICATOR, aziiEuth, 
M2I and LIGHT, 
instrument assembly, 
D78454. 


PERISCOPE, M13 or 

M6 (for driving ve- 
liicle, par. 32). 

PERISCOPE, M15A1 
LIGHT, ijistrmnent, 
M33 (foi tank com- 
mander). 

SETTER, fuze, M27 or 
M14(for setting 
fuzes) . 



190) each have a low power, wide field of view, with reticle pattern 
for observation and for close targets and a higher power narrower 
field of view witli reticle pattern for more distant targets. The low 
power field of view of periscope M4A1 (fig. 191) is for observation 
only. If the head of the periscope should be damaged by a projectile, 
it may be readily replaced from within the tank by one of the spare 
heaels provided for the purpose. Periscope mount M66 (fig. 192) is 
used directly with periscope MlOP or M16 and an adapter is sup- 
plied for use with periscope M4A1. The mount is linked to the gun 
mount and moves in elevation with the gun and in azimuth with the 
turret. The mount holds the periscope in either viewing or re- 
tracted position. 

c. Teusscope M83F and M71K ok Telescope Mount M65. The 
telescope and mount (figs. 167, 193, and 194) , on the left side of the 
combination gun mount, are used for direct fire and, with the azimuth 
indicator, for indirect fire. The telescope has a smaller field of view, 
but greater magnification than the periscope and is mounted coaxially 
with the 75-mm gun. The reticle pattern is used primarily for direct 
fire. The mount moves with the gun in azimuth and elevation. 

d. Azimuth Indicator M21. The azimuth indicator M21 (fig. 
195) secured to the left side of the turret and geared to the turret 
ring gear is used in indirect fire. The pointers, driven through the. 
gearing, indicate on coarse and fine scales the position of the gun 
with respect to the longitudinal axis of the tank and with respect to 
an aiming point. A gunner's aid dial is also provided for making 
corrections. 
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Figure 190. Periscope MlOP — front view. 
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HEAD ASSEMBLY 



NOTATION LABEL 




ECCENTRIC 
MECHANISM 
HANDLE 

\SLOT FOR 
'/SCREWDRIVER 



S REFERENCE 
'ARROW 



( ELECTRICAL 
j CONTACT iiAMP) 



fTELESCOPE 
I ADJUST INC 
1 KNOBS 



RA PD 60356 ^ELBOW ASSEMBLY 

Figure 191. Periscope MJ/Al — rear vieto. 
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Figure 192. Periscope mount M66. 



e. Elevation QuiVOEANT M9. The elevation quadrant (fig. 196), 
under the breechblock is used in indirect fire for laying the 75-min 
gun in elevation. 

/. Aiming Data CiiABTS. Aiming data chai-ts (fig. 197), (in decal- 
coznania or on metal plates) on the turret wall, facilitate use of the 
telescope and periscope reticles Arvitli ammunition other than that 
noted in the reticle pattern. The charts which may be furnished 
are — 

Coaxial Periscope 
ABC telescope {wjtelescope) Periscope 

75-H-2 M71G M4A1 (M38A2) 

75-K-4 M71K M4A1 (M77G) MlOP 

75-1^3 M83F 

g. Pebiscope M15A1. This binocular periscope (fig. 195) in the 
commander's cupola door is used for observation of fire and for 
designation of targets. It may be swung back or forward in its 
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1-MIL SCALE RiSrrrER KNC« GUNNER'S AID DIAL 




Figure 195. Azimuth indicator M21 — scdles and pointers. 

holder to improve visibility on grades and may be rotated in azimuth 
with the cupola door for obtaining bearings on targets and aiming 
points. Where this periscope is not available, periscope Ml3 (fig. 15) 
or periscope M6 (fig. 14) may be furnished. 

h. Fuze Setter M27 or M14 (Wrench Type) . These fuze setters 
(fig. 199) are used for setting time fuzes for 7$-mm ammunition. 

232. Data 

a. General. Data for the various on-carriage sighting and fire 
control instruments used on the tank are listed below. 

h. Periscope M4A1. 

Magnification 1.44X (telescope) 

Periscope offset 8% in. 
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Deflection : 

Horizontal 30 mil E and L 

Vertical 30 mil R and L 

Telescope M38A2 or MY7G 

Eeticle ammunition graduations : 

Telescope M38A2 75-M61 

Telescope M77G APC-T-M61 

0. PeBISCOPE MlOP AND M16, 

Periscope Telescope 

Magnification IX 6X. 

Field of view: 

Horizontal 42 deg 10 miii 10 deg 20 min. 

Vertical 8 deg 10 ntiin 10 deg 20 min. 

Reticle ammunition gradu- 75-M61 75-M61. 

ations. 

Reticle deflections 30 mil R and L. _ 30 mil R and L. 

Range graduations 0-1,200 yd 0-4,200 yd. 

Weight 10 lb, 8 oz. 

d. Periscope Mount M66. Moves in elevation with tlie gun and in 
azimuth with the turret. 



ELECTRIC LAMP. 

OIL PAD 

ELEVATION/. 
MICROMETER* 



MICROMETER 
CLAMPI 



ELEVATION SCALE INDEX 
LEVEL VIAL CO\ CI 
i.fcVi L VIALn 




ELEVATION 
SCALE 



ADJUSTMENT 
CLAMPfHG 
SCREW 



KNOB 

ELEVATION/, 
A««CROM£TER INDEX! 



OF RECEPTACLE 
FOR INSTRUAAENT L1GHT!> 



ELECTRIC 
LAMP 



RA PO 84747B 



Figure 196. Elevation quadrant M9. 
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75-MM ^AN< CuN v3 Qy^ ASSAULT •"Aiil w/cOax'Al Ttu mT'q 4 '■=■.■ 

mMaI. M*5*.' 09 "ND 7i-'M- rANK Gi-'n ^A6 ("J:") ON il TANK "24 (T24) 

W/COAXiAt TELE .*/7iG S PE! m mJ8a2 



O 



PtOi A PC 

'<yi — 

IOC — 

700 — 




JI — 1 — 32 



SHELL HE CAL 30 EL-'i, 



- !W- 

- soc- 

- aco- 



-scc- 

- 1300- 
-2700- 
-3100- 



-J900- 
- 4100- 



GUNS, TSMM. MI7AN0M6 ON LIGHT lANK M24 
WCOlMtAL TELESCOPE M7rK. PERISCOPE 
TCLE5C0PE M776, AND PERISbOPE MtOP 



.L,SMO«(L*l 

TOO — 

1)00 

1900 

1900 

2300 

2700 

3100 

5900 



SIGHT OMGAM 



fi^"ft5 laPC-T M6t.M6i«. 8030 F/5) 

eOfiC SrCHT -f- LINE 



ADC 75- K -4 
aLaaOMEOJCiHS elev 

MG W/FlS^CP MLS 

ST* 



2$5 

500 

700 

— moo 

1200 

IftOO 

-1800 

-2000 

-2500 



32—1 — 32 



4O0Q 26O0 

4200 2600 

TO use CHART GET ESTiwaTED 
READ S GHT SETT1M3 FROM SiGI 
SIGHT DiflGR. " " 



-900 TOO no 

-1100 HOO ICJ 

-1200 rtOO 210 

- reoo 297 

- 2200 370 

-2600 4M 

-2900 936 

-3300 S32 



-MOO- 
-1800- 
-1700- 
-1800- 
■-1900- 



-2100 5700 74,0 



/__^2I00 3900- 



- 79 6 



JGE £N0 LQCATF. IN ;;OlUMN under AMMUNITION BEfNG FIRED. 
DliGPaV THi5 CHART IS APPLICABLE UP TO THE lAOO VD 
£ FOR 1-Hl l-POWE'i OPTICS OF ThE PERISCCK^ WiOP. FOR PTOJ , APC-T, 
m6i. MS'Aj. goaOF/S use ESTiWaTED RANGE ftS SIGHT 5£TTiNG. 



B— AIMING DATA CHART— ADC 75-K-4 



eUNSt 79MM, MI7/Uf> M6 ON LI6HT IWIK MZ4 
WCQAXIAL TELESCOPE M83F 

SfCLL HE. >m SHEa. t€tM*« 



700— 
1100 — 
ISOO— 



SOO- 

700- 

1000- 



HOO l!0O- 

ISOO- 1500- 



2700 

3100 



— 1800- 

-- 2000- 



35O0 2300- 



3900 2600- 

4100 2600- 



BO«E SICKT UNE 



- , 16 



24 — 1 — 24 



32 — 1-32 



900 

1100 — 

— 1800 — 
■l«0 



AOS 7S- L -3 

5UPERCHWGE 

700 III 



1100 
1400- 

laoO' 

— 1900 tlOO' 

-1700 

-1800 

-1900 — 



2600 

-2900 — 
-3300 



— 2100 3700- 

-2100 3900- 



-230 
-2M 
-36.8 
-448 

- 53.3 
-62 8 

- 73 I 
-78 6 



TO use CHART GET ESTIMATED RANGE AND LOCATE IN COLUMN UNDER AMMUNITION BEING 
FIRED READ SlGNT SETTING EHOM SIGHT OlAGflAM FOR PROJ.« APC-T, M8l, 
M6IAI, 2030 F/S USE ESTIMATED RANGE AS SIGHT SETTING 



A— AIMING DATA CHART— ADC 75-H-2 



fl41719— 51- 



C— AIMING DATA CHART— ADC 75-L-3 

RAPD 127798 

Figure 197. Aiming daia charts. 

—28 
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LATCH ECCENTRIC 




Figure 198. Periscope M15A1 — rear view. 
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e. Telescope M71K. 

Magnification 5X 

Field of view 13 deg 

Keticle ammunition graduations APC-TM61 

Reticle identification 75-M61 

/. Telescope M83F. 

Magnification 4X or 8X 

Field of view : 

4X 7 deg 40 min 

8X 4 deg 15 min 

Reticle ammunition graduations 75 APC-T M61A1 

g. Telescope Mount M65. 

Vertical scale EL 20-0-20 DEP 

Lateral scale E 20-0-20 L 

h. Azimuth Indicator M21. 

Fine scale 0-100 mils 

Coarse scale 0-3,200, 0-3,200 mils 

Gunner's aid dial 0-50 mils E and L 

i. Elevation Quadkant M9. 

Elevation scale -200 to +600 mils 

Micrometer J , 0-100 mils 

j. Periscope M15A1. 

Magnification IX and 7X 

Field of view : 

IX 60 deg hor, 13 deg 30 min vert 

7X , 10 dog 

Interpupillary adjustment 58-70 mm 

Eeticle pattern stadia scale 

233. Controls 

a. Telescope Mount M65. The telescope M83F or M71K (fig. 194) 

is clamped in position in the telescope mount. The telescope mount has 
lateral and vertical scales for boresighting adjustment. 

Z>. Telescope M71K. The diopter ring (figs. 178 and 194) is used to 
bring the reticle and target into sharp focus. 

c. Telescope M83F. This telescope (fig. 193) has the diopter ring, 
and also the focusing ring for changing the magnification from 4-8 
power. 

d. Periscope Mount M66. A retaining lever on the left-hand side 
of the periscope mount (fig. 192) is used for holding the periscopes 
M16, MlOP, or M4A1 with adapter in eitlier a viewing or a retracted 
position and to permit withdrawal of the jieriscope from the mount. 

e. Periscope M16 or MlOP. The 6-power eyepiece (fig. 189) is 
I'otated to bring the reticle and target image into sharp focus. Bore- 
sighting controls are provided. 
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/. Periscope M4A1. There is no focusing eyepiece on the periscope 
M4A1. However, boresighting controls are provided. 
g. Periscope M15A1. 

(1) An interpupillary knob at the lower left-hand portion of the 
periscope (fig. 198) is used to adjust the spacing of the eye- 
pieces to suit the observer's eyes. 

(2) A focusing adapter on the left eyepiece is used to bring the 
reticle and target image into sharp focus. A focusing 
adapter on the right eyepiece is used to bring the target image 
into sharp focus. 

(3) An elevation clamp lever on the right-hand side of the peri- 
scope (fig. 198) is used to clamp the periscope at the desired 
elevation. 

A. Periscope M13 or M6. A knob on the front face of the periscope 
(figs. 14 and 15) secures the periscope in either a viewing or a re- 
tracted position. The periscope is supported in a holder which is 
mounted in the driver's or assistant driver's door. These periscopes 
are used as vision. devices for driving the vehicle (par. 32). ~\^1\ere 
periscope M15A1 is not available, the M6 or M13 may be employed. 

i. El/EVAHON QuADRAXT M9. 

(1) An elevating knob is used to set elevation or depression angles 
on the scale and micrometer. 

(2) A level vial cover (fig. 196) protects the glass vial when not 
in use. 

j. Azimuth Indicator M21. . A resetter knob mounted in the cen- 
tral top portion of the azimuth indicator (fig. 195) is used to set the 
middle and top pointers. 

234. Boresighting 

a. Purpose. The purpose of boresighting is to establish the line of 
sight of the various sighting instruments so that each line of sight will 
intersect the projected axis of the gun bore at a distant aiming point. 
A method of boresighting on a distant point is described in this para- 
graph. For a method of boresighting on a target, refer to FM 23-100. 

5. Distant Aiming Point. The distant aiming point must be a 
sharp and distinct object, preferably in excess of the greatest range of 
employment and never less than the average range of employment or 
at approximately 1,500 yards if neither of these ranges is known. 

e. Emplacement. Place the tank on ground as level as possible. 

d. InstalijAtion or Bore Sights. Open the breechblock and insert 
the breech bore sight in the chamber. If the breech boi e sight is not 
available, remove the firing lock (par. 2236) and, with the breechblock 
closed, use the firing piii hole in the bushing as a peep sight. Attach 
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the muzzle bore sight, stretching the linen cord (or string) lightly 
across the score marks on the muzzle and hold in place by the strap 
or rubber bands. 

e. Procedure. Look throiij^h (lie breech bore sight or peep sight and 
accurately aline the intersection of the cross-strings of tlie muzzle bore 
sight on the distant aiming jjoint. Look through the telescope or 
periscope to see if tlie cross of the reticle pattern falls on the aiming 
X5oint (fig. 200) . If it does not, shift the line of sight of the telescope 




AS SKN THROUGH EYEPIECE RA PO 1 14348 AS SEEN THROUGH BORE 



Figure SOO. Qun tioresighted on distant aiming point. 
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or periscope until coincidence is obtained (/ below) , being careful not 
to disturb the laying of the gun. 
/. Bore Stgut Adjustments. 

( 1 ) TelesGO'pe M83F or M71l\. For lateral adjustment of the line 
of sight, loosen the lateral adjustment chiniping screws on 
the telescope niomit MOr> (fig. 194) and turn the lateral ad- 
justment dial until the reticle cross falls on the distant aiming 
point ; tighten the screws. For vertical adjustment of the line 
of sight, loosen tlie vertical adjustment clamping screws (fig. 
194) and turn tlie vertical adjustment dial assembly until the 
cross falls on the distant aiming point; tighten the screws. 

(2) Periscofe Ml6 or MlOP. Follow the instructions on the in- 
struction plate which is attached to each periscope (fig. 189) . 

(3) Periscope M4AI. For lateral and vertical movement of the 
telescope line of sight, turn the upper and lower telescope 
adjusting knobs, I'espectively, until the reticle cross falls on 
the distant aiming point. 

(4) Periscope M15A1. Swing the periscope down, using the de- 
pressing and elevating mechanism at the right of the peri- 
scope. Sight upon the periscope sighting vane (gunner's 
sighting vane, fig. 1). Move the periscope in the cupola 
door (part of which rotates) until the left eyepiece contain- 
ing the reticle is alined with the periscope sighting vane. 
The cupola dooi- is now locked against rotating. The peri- 
scope may then be swung up to cover the field of view and 
to make use of the range marks on the reticle and to dif- 
ferentiate between targets. 

235. Operation Under Usual Conditions 

Information in the following paragraphs (pars. 236 through 238) 
concerns the mechanical steps necessary to operate the sighting and 
fire control instruments of this tank under conditions of moderate 
temperature and humidity. Refer to FM 23-100 for information on 
determination of data for direct and indirect fire to be applied to the 
instruments of the tank for individual and group operation. For 
operation on uneven terrain requiring introduction of angle of site or 
cant corrections, refer to FM 23-100. For operation under unusual 
conditions, refer to TM 9-313. 

236. Direct Fire Operations 

a. TELF.SCOPE M83F or M71K. 

(1) Unlock the thumbnut and wing nut that secure the clamp 
to the telescope holder M65 (fig. 194). Drop the eye bolt 
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and open the clamp. Remove the telescope from its carry- 
ing case and insert the front end of the telescope in the tele- 
scope mounting bracket assembly. Aline the locating pin 
on the rear collar of the telescope with the slot in the tele- 
scope holder. Exert a slight forward pressure on the tele- 
scope to overcome the action of the spring loaded plunger 
and ease the telescope into position and then clamp. To re- 
move the telescope, unclamp and withdraw the telescope. 
For night operation, attach the instrument light M33 and 
slide the lamp bracket into the dovetail slot over the reticle. 
Turn the rheostat knob until the reticle pattern is sfien clearly 
through the eyepiece. 

(2) Look through the eyepiece of the telescope M71K and turn the 
diopter scale to bring the reticle and target image into sharp 
focus. Focus the reticle pattern and target image of tele- 
scope M83F by turning the diopter ring; then turn the 
focusing ring to the desired magnification. Ref ocus the ret- 
icle pattern. 

(3) The reticle pattern (fig. 201) aids the gunner in laying for 

range and deflection. The broken horizontal lines of the 
reticle pattern are graduated in hundreds of yards of range. 
Each dash or space comprising these lines represents a de- 
flection of 5 mils. Angular drift has been incor])orated in 
the broken vertical line of the reticle. The dashes and spaces 
represent intervals of 200 yards in range. 
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Flyure 201. Reticle pattern as seen throuyh the eyepiece, telescope M83F. 
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(4) With the gunner's eye against the eyeshield, bring the image 
of the target to the point on the reticle which represents the 
required range and deflection, by rotating the elevating 
handwheel and traversing the turret. If the required range 
falls within a 400-yard interval on the reticle, use the broken 
vertical line as a guide. 
h. Periscope M16 ok MlOP ok M4A1. 

(1) First see that the retaining lever of periscope mount M66 
(fig. 192) is on the operator's side of the plunger. Then, 
insert the supporting studs of the periscoj)e in the entering 
slots and push the periscope straight upward as far as it 
will go. Push the lever to the opposite side of the plunger 
and raise the periscope to the viewing position. Holding the 
periscope in the viewing position, pull the lever back past 
the plunger until it latches, in order to secure the periscope. 
To withdraw the periscope, first push the lever forward past 
the plunger and then pull the periscope straight down against 
the lever. The pei-iscope is now in the retracted position. 
For complete removal, pnll the lever back toward the oper- 
ator past the plunger and j)ull the periscope straight down 
until clear of the mount. 

(2) When the periscope M4A1 is to be installed in periscope 
mount M66, an adapter is used to seat the periscope in the 
mount. The clamping screw on the periscojje secures the 
periscope in the adapter. The periscope and adapter are 
then seated in the periscope mount in the manner described 
for periscope M16 and MlOP. 

(3) Plug in the instrument light M30 for night operation of the 
6-po\ver optical system and turn the rheostat knob until the 
reticle pattern is clearly seen. Loosen the appropriate clamp- 
ing screws and shift the head rest on the periscope mount 
inward or outward or sideways to suit the gunner's head; 
tighten the screws. 

(4) Look through the eyepiece of periscope M16 or MlOP or 
through the right-hand poition of the elbow of the M4A1 
when sighting on distant targets. Bring the reticle pattern 
and target image into sharp focus (Ml6 and MlOP only). 
Aline the reticle (the reticle pattern of the periscope M16 is 
similar to the reticle pattern of the periscope MlOP shown 
in fig. 202) on the target as outlined in a (4) above. 

(6) Turn on the illumination (current from ta,nk source) and 
look through the window when sighting on close targets. 
Aline the reticle (fig. 202) on the target as described in a (4) 
above. 
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ONt-POWtR SYSTEM 

Figure 202. 



SlX-POWtli SYSTEM 

RAPD 110065A 

Betide patterns, periscope lUOP. 



(6) If the head of the ])eriseope becomes damaged, turn the actu- 
ating latch eccentrics (tig. 189) to release the head from the 
body and lift off the head. Keplace the head with one of the 
spare heads which are provided; tighten the actuating latch 
eccentrics. The jDeriscope is withdrawn into the tank for 
the operation. 

237. Indirect Fire Operations 

a. Laying Gun in Azimuth. 

(1) Look through the telescope and traverse the turret until the 
vertical broken line of the reticle falls on the aiming point. 
Allow for cant as described in FM 23-100. 

(2) Turn the resetter knob of the azimuth indicator M21 (fig. 
195) until the top pointer approaches the middle pointer, 
then press downward on the knob and turn; both pointers 
Avill move together when the knob is turned. Turn the 
pointers until they read zero on the 1-mil and 100-mil scales. 
For night operation, throw the toggle switch of the instru- 
ment light to illuminate the dials. 

( 3) Traverse the turret until the middle and top pointers read the 
required azimuth angle on their respective scales. The inner 
scale is graduated in lOO-mil intervals and the middle scale is 
graduated in 1-mil intervals. If the azimuth angle is 550 
mils, the middle pointer should read midway between the 500 
and 600 graduations on the lOO-mil scale and the top pointer 
should read 50 on the 1-mil scale. The gun is now laid in 
azimuth. 
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h. Making Deflection Corbections. 

(1) Rotate the gunner's aid dial (outer scale) (fig. 195) by hand 
until the zero graduation of it.s scale is opposite the top 
j^ointer. 

(2) Traverse the turret until the top })oiuter reads the desired 
deflection correction on the 1-mil scale. 

c. Laying Gun in Elevation. 

(1) Kotate the level vial cover on the elevation quadrant M9 
(fig. 196) to expose the graduations on the vial. Turn the 
elevating knob counterclockwise to set in plus (elevation) 
angles. Turxi the knob until the sum of the scale and 
micrometer readings equals the desired angle. Allow for 
angle of site where applicable as described in FM 23-100. 
The scale is graduated in 100-mil intervals and the microm- 
eter is graduated in 1-mil intervals. For night operation,, 
attach the instrument light M30 and turn the rheostat knob 
until the desired illumination is obtained. 

(2) Turn the elevating knob clockwise to set in minus (depres- 
sion) angles. Turn the knob until the scale reading plus the 
difference between the micrometer reading and 100 equals the 
desired angle. If the desired angle is minus 160 mils, turn 
the knob until the scale reads between — 1 and — 2. Continue 
turning the knob until the micrometer reads 100-60 or 40 
mils. 

(3) Turn the elevating hand wheel until the level bubble is cen- 
tered. The gun is now laid in elevation. 

238. Observation of Fire 

a. Setting Up. 

(1) Install the periscope M15A1 (or M13 or M6, whichever is 

furnished) in its holder by rotating the two levers on the 
periscope holder to retract the trunnions and insert the peri- 
scope in the opening of the holder. Push the periscope 
straight upward until t]:e trunnions engage the circular de- 
pression in each side of the periscope body as the levers 
are released, thereby securing the periscope in position. To 
remove the periscope from the holder, reverse the operation, 
pulling the periscope straight downward mitil free of the 
holder. 

(2) Loosen the appropriate clamping screws and shift the head 
rest of the periscope M15A1 inward or outward to suit the 
observer's head ; tighten the screws. 

(3) Turn the interpupillary knob until the eyepieces are spaced 
to suit the observer's eyes. 
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{i) Look through the ]eft ej'epiece and turn the focusing adapter 
until the reticle pattern (fig, 203) and target image are in 
sharp focus. Turn the focufsing adapter on the right eye- 
piece until the target image is in sharp focus. 

(5) Slide the lamp bracket of the instrument light M33 into the 
dovetail slot undei' the left-hand eyepiece for night opei'a- 
tion and turn the rheostat knob until the reticle pattern 
(fig. 203) is seen clearly. 




Figure 20S. Reticle pattern as seen through the left eyepiece, periscope M15A1. 

(6) Boresight as described in paragraph 234/(4). 

5. Observing. Push the ele'S'ation clamp lever on the periscope 
MloAl (fig. 198) forward to release the elevation clamp. Look 
through the eyepieces and, with the hands, traverse and elevate or 
depress the periscope until the target appears at tlie center of the 
reticle pattern. Full the elevation clamp lever backwards to clamp 
the periscope in the desired position. The position of the shell burst 
in relation to the target is noted on the reticle. Each horizontal 
line or space of the reticle pattern (fig. 203) represents a 5-mil de- 
flection. The two short vertical lines either side of center are 1 mil 
high and spaced 1 mil and 3 mils either side of center. The broken 
vertical line is graduated in 214-mil and 5-mil intervals. 

G. Eeplacing Damaged Head. If the head of the periscope becomes 
damaged, draw it into the tank, turn the latch eccentrics (fig. 198) to 
release the head from the body, and remove the head. Replace the 
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head with one of the spare heads which are provided; tighten the 
latch eccentrics. 

239. Observation of Terrain 

Look through the observation window of the periscope M15A1 (or 
M13 or M6) or through the left-hand portion of the elbow of the 
periscope M4A1 to observe the general terrain from the interior of 
the tank. Grasp the sides of the periscope and rotate, elevate, or 
depress the holder and periscope until the desired panorama is 
brought into the field of view. 

240. Operation of Fuze Setter M27 or Ml 4 

Remove the safety wire or wires from the fuze and then place the 
fuze setter (fig. 199) on the fuze with the tapered side of the hole 
fitting the fuze. Engage the key in the slot of the fuze and turn 
the handle clockwise (increasing direction) until the index mark 
on the fuze alines with the required time setting on the fuze scale. 
Use care in removing the fuze setter to avoid changing the setting. 

241. Maintenance 

a. Care in Handling. The instruments covered in this section are, 
in general, rugged and suited for the designed purpose. They will 
not, however, stand rough handling or abuse. When not in use, in- 
struments must be kept in the carrying cases Avhich are provided or 
covered and pi'otected from dust and 2noistiire. 

&. Batteries. Batteries used in the instrument lights should habit- 
ually be removed whenever the instruments are not in use. To remove 
batteries, turn the cap on the end of the tube to disengage the two 
bayonet slots in the tube and pull off the cap. Extract the two type 
BA-30 dry cell batteries. When replacing batteries, be sure they 
go back in the tube in the sajne position as when removed. See 
that the bayonet pins in the cap engage the slots in the tube to 
insure a tight contact between battery terminals. Batteries showing 
signs of corrosion should be replaced. Examine tube for corrosive 
accumulation and clean out or, if far gone, turn in to' ordnance main- 
tenance personnel for repair. 

242. Preparation for Traveling 

a. Uemove periscope MlOP and stow in the bracket provided (fig. 
181). 

t. Eemove periscope M15A1 and stow in bracket near turret over- 
hang. 
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c. Eemove telescope M83F or M7lK from the telescope mount M65 
and stow the telescope in its carrjdng case. 

d. Make sure that rheostat or toggle switches on all instrument liglits 
are turned off. 

Section III. AMMUNITION 

243. General 

a. This section contains information for identification, preparation 
for firing, and precautions in use, of ammunition authorized for the 
75-mm gun M6. For more complete information and illustrations, 
refer to TM 9-1901. 

&. For information and instructions pertaining to cal. .30 and cal. 
.50 machine-gun ammunition, refer to TM 9-1990. 

c. Ammunition should be protected from direct sunlight and other 
sources of heat. If it becomes necessary to leave ammunition in the 
open, raise it on dunnage at least 6 inches from the ground and cover 
it with a double thickness of tarpaulin leaving enough space for circu- 
lation of air. Suitable trendies siiouid be dug to prevent water from 
running under the pile. 

d. WP shell M64 should be stored so as to avoid excessive tempera- 
ture, since the white phosphorus filler will melt at temperatures above 
105° F. When this is not practicable, WP rounds should be stored on 
their bases so that, should the WP filler melt, it will resolidify in its 
normal position when the temperature decreases. Prematures have 
been caused by voids in the base end of WP shell and erratic perform- 
ance may result from voids in the side. 

244. Authorized Rounds 

a. Ammunition authorized for use in the 75-mm gun M6 (figs. 204 
and 205) is listed in table V. Standard nomenclature, used in the 
listing, completely identifies the ammunition except for lot number. 

6. Ordinarily, issue of this ammunition is in proportion by types to 
meet tactical requirements so that substitution of fuzes in the field is 
not required. For special purposes, certain substitutions are author- 
ized. The concrete-piercing fuze M78A1 is authorized as a separate 
item of issue for assembly in the field to the HE shell M48, supercharge 
round. Booster M25 is used in conjunction with the CP fuze M78A1. 
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Table V. Authorized Rounds for 75-MM Gun MB 





Complete Round 


Projectile 




Standard Nomenclature 


Weight 

ab.) 


Length 
(In.) 


Weight as 
Fired 
(lb.) 


Action of Fuze 



SERVICE AMMUNITION 



PROJECTILE, fixed, APC-T, 
M61A1, for 75-mm guns, 

PROJECTILE, fixed, APC-T, 
M61, w/fuze, BD, M66A1, for 
75-mm guns 

SHELL, fixed, HE, M48, normal 
charge, w/fuze, PD, M51A4 
(M48A2), .05-sec delay, for 75- 
inm guns.' 

SHELL, fixed, HE, M48, normal 
charge, w/fuze, PD, M51A5, 
.05-sec delay, for 75-mm guns.i 

SHELL, fixed", HE, M48, normal 
charge, w/fuze, PD, M51A4 
(M48A2), .15-sec delay, for 75- 
mm guns.i 

SHELL, fixed, HE, M48, normal 
charge, w/fuze, TSQ, M65A3 
(M54), for 75-mm guns.' 

SHELL, fixed, HE, M48, normal 
charge, w/fuze, MTSQ, M500, 
for 75-mm guns.' 

SHELL, fixed, HE, M48, reduced 
charge, w/fuze, PD, M51A4 
(M48A2), .05-sec delay, for 75- 
mm guns.' 

SHELL, fixed, HE, M48, reduced 
charge, w/fuze, PD, M51A5, 
.05-sec delay, for 75-mm guns.' 

SHELL, fixed, HE, M48, reduced 
charge, w/fuze, PD, M51A4 
(M48A2), .15-sec delay, for 75- 
mm guns.' 

SHELL, fixed, HE, M48, reduced 
charge, w/fuze, TSQ, M55A3 
(M54), for 75-mm guns.' 

SHELL, fixed, HE, M48, reduced 
charge, w/fuze, MTS(3, M500, 
for 75-mm guns.' 

SHELL, fixed, HE, M48, super- 
charge, w/fuze, PD, M51A4 
(M48A2), .05-sec delay, for 75- 
mm guns.' 

SHELL, fixed, HE, M48, super- 
charge, w/fuze, PD, M5IA5, 
.05-sec delay, for 75-mm guns.' 
See footnotes at end of table. 



19.91 
19. 92 

18. 74 

18. 74 

18. 74 

18. 74 
18.74 

18. 18 

18. 18 
18. 18 

18. 18 

18. 18 

19. 55 

19. 55 



26. 29 
26. 29 

26. 63 

26.63 
26. 63 

26. 63 
26. 63 

26. 63 

26. 63 
26. 63 

20. 63 
26. 63 
26. 63 

26. 63 



14. 96 
14. 96 

14. 70 

14. 70 
14.70 

14. 70 
14. 70 
14. 70 

14. 70 
14.70 

14. 70 
14. 70 
14. 70 

14. 70 



Delay. 
Delay. 



SQ or 0.05-sec de- 
lay. 



SQ or 0.05-sec de- 
lay. 

SQ or 0. 15-sec de- 
lay. 



Time (tp 25 sec) 
and SQ. 

Mechanical time (to 
75 sec) and SQ. 

SQ and 0.05-sec de- 
lay. 



SQ or 0.05-sec de- 
lay. 

SQ and 0. 15-sec de- 
lay. 



Time (to 25 sec) 
and SQ. 

Mechanical time (to 
75 sec) and SQ. 

SQ and 0.05-sec de- 
lay. 



SQ and 0.05-sec de- 
lay. 
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Table V. Authorized Rounds for 7B-MM Gun M6 — Continued 





Complete Round 


Projectile 




standard Nomenclature 


Weight 
Ob.) 


Length 
(in.) 


Weight as 
Fired 
(lb.) 


Action of Fuze 



SERVICE AMMUNITION— Gontinned 



SHELL, fixed, HE, M48, super- 


19. 55 


26. 63 


14. 70 


Time (to 25 sec) 


charge, w/fuze, TSQ, M55A3 








and SQ. 


(M54), for 75-mm guns.' 










SHELL, fixed, HE, M48, super- 


19. 55 


26. 63 


14. 70 


Mechanical time 


charge, w/fuae, MTSQ, M500, 








(to 75 sec) and 


for 76-inm guns.' 








SQ. 


SHELL, fixed, smoke, WP, M64, 


20. 20 


26. 63 


15. 24 


SQ and 0.05-sec de- 


w/fuze, PD, M48A2, .05-sec 








lay. 


delay, for 75-mm guns.'' 










SHELL, fixed, smoke, WP, M64, 


20. 20 


26. 63 


14. 70 


SQ. 


w/fuze, PD, M57, for 75-mm 










guns. 










SHELL, fixed, smoke, WP, M64, 


20.20 


26. 63 


14. 70 


SQ and 0.05-sec de- 


w/fuze, PD, M48A3, .05-sec 








lay. 


delay, for 76-mm guns.' 











BLANK AMMUNITION 



AMMUNITION, blank, double 

pellet charge, for 75-mm guns 

and 75-mm howitzers. 
AMMUNITION, blank, single 

pellet, charge, for 75-mm guns 

and 75-mm howitzers. 


3. 07 
2. 68 


7. 25 
7. 25 




None. 
None.< 






DRILL AMMUNITION 


CARTRIDGE, drill, Ml6, w/fuze, 
dummy, M59, for 75-mm guns.' 

CARTRIDGE, training, M28 for 
75-mm guns, and 75-mm how- 
itzers. 


18. 75 
18. 24 


26. 25 
23. 49 




Inert. 
None. 







ABBREVIATIONS 



APC-T 

BD 

CP 

HE 

MTSQ 

PD 



sec Second. 

' SQ Supccquick. 

TSQ Time and superquick. 

wl With. 

WP White phosphorus. 



Armor-picrcing-capped with tracer. 
Base-detonating. 
Concrete-piercing. 
High-explosive. 

Mechanical time and superquick. 
Point-detonating. 

FOOTNOTES 

■ Fuze, CP, M78A1, and Booster M25, authorized tor use with all (supercharge, normal charge, and 
reduced charge) HE rounds, arc issued separately for substitution of fuze and booster as required (par. 

241). 

3 Includes Initiator, burster, Ml in Mti boo.^ter casing. 

' Drill cartridges made of malleable iron are designated •'M16B1" and are painted black. 
< Training cartridges are designed to use a 10-gage blank shotgun shell. 



941719— SI 24 
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245. Preparation for Firing 



a. General. After removal from packing materials, rounds of fixed 
ammunition for the 75-mm guns are ready for firing except for setting 
the point detonating fuzes to obtain the desired action or for substitu- 
tion of fuzes. The CP fuze M78A1 and booster M25, which are sep- 
arate items of issue, are assembled to HE projectiles in the field as 
described in 5(2) below. Bounds and their components prepared 
for fix'ing but not fired, will be returned to their original condition 
and packings and appropriately marked. Such rounds and com- 
ponents will be used first in subsequent firings in order that stocks of 
opened packings may be kept at a minimum. 

JToie. Upon removing a round with point detonating fuze from its fiber con- 
tainer, withdraw the "U" shaped packing stop from the fuze-wrench slots in the 
fuze. Serious damage to the gun tube may result if this stop is not removed. 

&. Shell. 

(1) 8Kdl with assemhled fuzes. Rounds to be fired with their 
original fuzes require only the adjustment of fuzes as de- 
scribed in c below. 

(2) Shell with CP fuzes. To prepare rounds for firing with CP 
fuzes proceed as follows : 

(a) Place round to be refuzed on its side. Protect the primer 

and cartridge case from being struck or damaged. 
(&) AVhen present, loosen set screw in ogival surface of shell 

with screw driver end of the fuze wrench M18. 
(e) Using fuze wrench Ml8, remove the fuze (turn wrench in a 

counterclockwise direction as viewed from the fuzed end 

of the round) . 

{d) Remove the booster, using booster end of fuze wrench M16. 

(e) Inspect threads of shell and CP fuze and its booster. Do 
not use components with damaged threads. 

(/) Remove the safety pin from booster M25 and assemble 
booster to shell, tightening it in place with fuze wrench 
M16. Discard boosters issued without safety pins. 

( g ) Assemble the fuze M78 Al to shell and tighten securely with 
fuze wrench IM16. There should be no space betAveen the 
shoulder of the fuze and shell. Do not stake fuze to shell. 

{h) Although the booster set screw is not required, if originally 
present, it should be tightened sufiiciently so that no part of 
the screw projects above the ogival surface of the shell, 
c. Fuzes. 

(1) PD fuze M57, BD fuze MC6A1, and CP fuze M78A1 do not 
require any preparation for firing. 

(2) The PD fuzes M48A3 and M51A5 are prepared for delay 
action by turning tlie slot in the setting sleeve to point to 
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"DELAY." The fuze is set for "SQ" as shipped. If, after 
setting the fuze "DELAY," it is desired to fire it with "SQ" 
action or to ret am the fuze to its packing, it is necessary only 
to turn the setting sleeve back to its original position — the 
slot aVmiiig with "SQ." 
(3) Prior to firing the TSQ fuze M55Ay (M54) or the MTSQ 
fuze M500 with either superquick or time action, withdraw 
the safety pull wire. If superquick action is required, the 
graduated time ring may be left as shipped — set at safe (s) — 
or set for a time greater than the expected time of flight. For 
time action, it is necessary only to set the graduated time ring 
to the desired time of flight. Use fuze setter M26 to set these 
fuzes accurately. In the event this fuze setter is not avail- 
able, the M500 and M55A3 fuzes may be set accurately with 
fuze setters M23 (75 sec.) and M22 (25 sec), respectively. 
As a last resort, the wrench type fuze setter M27 (or M14) 
may be employed. The fuze setter values may differ from 
tlie calibrations on the fuze. These fuze setter settings should 
be used in preference indicated for consistent performance. 

246. Precautions in Firing 

The following precautions should be closely observed in order to 
prevent injury to personnel or damage to materiel. 

a. If the PD fuze M48A3, M51A5, oi' M5.7, the TSQ fuze M54 or 
M55A3, or the MTSQ fuze M500 is fired during extremely heavy rain- 
fall, premature functioning may occur. The rainfall necessary to 
cause such malfunctioning is comparable to the exceedingly heavy 
downpours commonly occurring during summer thunderstorms. In 
the case of the M48A3 and M61A5 fuzes, such prematures may be pre- 
vcJited by setting the fuze for delay action, making the SQ action 
inoperative. However, no corresponding change can be made in the 
M54, M55A3, M57, and M500 fuzes, since their SQ action is always 
operative. 

b. Do not remove safety devices from fuzes until just before use. 

c. Before loading into the weapon, the ammunition should be free 
of foreign matter, sand, mud, moisture, or grease. 

d. Make sure that the "U" shaped packing stop has been removed 
from the wrench slots of the point fuze before loading the round into 
the weapon. 

247. Subcaliber Ammunition 

Cartridge, ball, cal. .30, M2 is authorized as subcaliber ammunition 

for use in the coaxially mounted cal. .30 machine gun when that 
weapon is used for subcaliber purposes. 
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Section IV. COMMUNICATION SYSTEM 



248. DescripHon and Data 

a. Descru'xion. The light tank M24 is equipped with either radio 
set SCR-508, SCE-528, SCR-608-B, or SCR-628-B, located in the 
turret overhang. Certain tanks are also equipped with radio set 
AN/VE.C-3, suspended from the turret ceiling forward of the loader's 
position, and interphone equipment RC-99, with the amplifier located 
in the turret ovei'hang. For complete information on operation and 
channel adjustment of the radios used in the vehicle, refer to appro- 
priate publications listed in the appendix. 

~b. Data. 

Radio SCR-508, SCR-528, SCR-608-B, or SCR-628-B 

Radio (certain tanks) ^ AN/VRC-3 

Interphone (certain tanks) RC-99 

Interphoiie 5 stations 

Interphone extension 1 station 

Vote. This is the external interphone mounted on the rear of each tank 
to be used by ground troops for communication with lank crew personnel. 

Others signal flags, flares, and panel set 



249. Radio Set SCR-508, SCR-528, SCR-608-B, or SCR-628-B 

a. General. These radio sets provide radio communication be- 
tween tanks and include an integral interphone system for communi- 
cation between crew members in the tank. 

h. Descripiion. 

(1) Radio set SCB-508. This radio set coiisists of radio trans- 
mitter BC-604, two radio receivers BC-603, chest CH-264 
(for spare parts, tubes, headsets, etc.), mounting FT-237, 
phantom antenna A-62, interphone control boxes BG-606, 
one antenna system used for both transmitting and receiving, 
interphone cordage, and microphones and headsets. The 
radio transmitter and receiver are secured on mounting FT- 
237, which provides shock protection and interconnection 
of the units. Phantom antenna A-62 is installed on left front 
corner of mounting FT-237. The chest CH-26i, containing 
spare tubes, parts, headsets, etc., is stowed in the tool box or 
other convenient location. 

(2) Radio set SCB-628. This radio set is identical to radio set 
SCR-508, except that it has only one radio receiver BC-603. 
Chest CH-264 is placed on the mounting between the trans- 
mitter and receiver, rather than being stowed in the tool box 
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as in the case when radio set SCR-508 is installed. Tlie chest 
is removed by loosening the tliumb screws which secure it to 
mounting FT-237 and withdrawing it from mounting. 

(3) Radio set SCR-S08-B. This radio set is similar in appear- 
ance to radio set SCR-508 differing mainly in frequency 
range, Using radio-transmitter BC-684r-BM, and two radio 
receivers BC-683-BM. It uses mounting rT-237 and inter- 
phone components identical to SCB^508. Antenna A-83 and 
chest CN-96 are used, instead of the phantom antenna A-62 
and chest CN-264 used with SCK-508, Antenna A-83 is 
installed on front left corner of mounting FT-237, near the 
antenna terminal. Chest CN-96 is stowed in the vehicle. 
Installation procedure for SCR-608-B is identical to that 
for sen-SOS. 

(4) Radio set SCB-6S8-B. This set is identical to radio set 
SCII-608-B, except that it has only one radio receiver 
BC-683-BM. 

0. Removal. 

(1) Receiver BC-603, or BC-683-BM. Loosen the two knurled 

thumb screws until they are free and can be pushed below the 
receiver. Grasp tlie handle located below the tuning controls 
and pull the receiver away from the mounting FT-237. 

(2) Transmitter BC-60Jf or BC-68i-BM. Unscrew the two 
knurled thumb screws in the end of the transmitter which 
secure the transmitter to the mounting base plate. These 
are captive screws and are not removed from the transmitter. 
Grasp the transmitter and withdraw it away from the end 
of the mounting. 

(3) M ounting FT-237, interphone control boxes, interphone cord- 
age, and power oahle. 

(a) Turn master battery switch off (fig. 209) . 

(6) Remove cover plate of the radio terminal box. 

(c) Remove the interphone cordage cables from the terminal 

strip and carefully tag each wire with its proper terminal 

number. 

(«Z) Disconnect the power cord leads in the radio terminal box. 

(e) Unscrew the coupling nuts of the connectors securing the 
cables to the terminal box, and withdraw the cables from 
the terminal box. 

(/) Remove cable clips securing the cables to tlie vehicle. 

((7) Remove interphone control boxes BC-606-A to G by re- 
moving the cover of the box and removing the three ISTo. 8 
machine screws holding the box to its bracket. Interphone 
control box BC-606-H is removed by loosening the four hex 
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nuts on the sides of the box and withdrawing the box from 
its mounting. Install covers to prevent loss. 

{h) Bemove screws which fasten mounting FT-237 to vehicle. 
These screws are accessible through the rectangular open- 
ing in the bed plate. 

(i) Disconnect antenna cable from mounting. 

(j) Carefully coil the interphone cordage and power cable, 
place interphone control boxes on the mounting, and re- 
move the equipment from the vehicle. 
d. Installation. 

( 1 ) Mounting FT -237, interphone control boxes, interphone cord- 
age, and power cable. 

(a) Connect antenna lead to mounting. 

(b) Fasten mounting FT-237 to vehicle by installing screw 
through the rectangular openings in the bed plate. 

((?) Install interphone control boxes BC-606-A to G by remov- 
ing the cover and installing the three mounting screws. 
Install cover. Install control box BC-(306-H in its mount- 
ing after loosening the four nuts on the sides of the box. 
Tighten nuts to hold box in place. 

(d) Install the cables in the radio terminal box and secure by 
fastening the coupling nuts to the terminal box. 

(e) Install the cable clips which secure the cables to the vehicle. 
(/) Connect the power cord cables to terminal box. 

(g) Connect interphone cordage cables to the terminal strip 
on mounting FT-SST. These cables were tagged when re- 
moved to facilitate assembly. 

(h) Install cover plate on radio terminal box. 

(2) Transmitter BO-604 or BC-684-B3I. 

(a) Place radio transmitter BC-604 or BC-684-BM on mount- 
ing FT-237. A rail on the base plate is provided to assist 
in alining the transmitter with the mounting. 

(&) Press the transmitter against the rail and push the trans- 
mitter toward the closed end of the mounting. Make sure 
that the guide i)ins in the end of the mounting engage in 
the holes in the transmitter and the connector pins on the 
transmitter are mated into a receptacle on the mounting. 

(c) Secure the transmitter by scrciwing the thumb screws at the 
right end of the transmitter into the taped holes provided 
in the mounting base plate. Tighten the screws securely. 

(3) Receiver BO-60S or BO-683-BM. 

(a) Place radio receiver BC-603 or BC-G83-BM on mounting 
FT-237. Make sure that the guide pins on the Avail of the 
mounting seat fully in the guide pin holes in the receiver 
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and that the connector on the receiver are mated into the 
receptacle on the mounting. 
(&) Tighten thumb screws to secure receiver in place. 
(4) NexD installation. If a complete new installation of radio 
set SGE-508, SCR-528, SCR-608-B, or SCE-628-B is neces- 
sary, refer to ordnance maintenance personnel. 
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Figure 206. Radio-interphone control units at rear of turret. 



250. Radio Set AN/VRC-3 

a. General. Radio set AN/VKC-3 (fig. 207) is the vehicular 
adaptation of the standard infantry pack type radio communication 
set known as the "walkie-talkie." It is a two-way set, receiving and 
transmitting, consisting of a transmitter and receiver in one case. It 
is used for communication in combat areas between tanks and ground 
troops. 

b. Operation. Radio set AN/VRC-3 can be operated either on a 
battery contained in a case secured to the set or by a vibrator power 
pack, which is contained in a case similar to the battery case and 
operates on 24:-volt d-c power obtained at the vehicle radio ter- 
minal box. Two switch boxes BC-658 are provided to permit the 
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commander and loader to switch tlieir microphones and headsets 
from the AN/VE.C-3 to the interphone system installed in the tank. 
The commander's switch box (fig. 206) is located on a bracket just 
forward of the turret overhang and the loader's switch box is lo- 
cated on the right Avail of the turret. The switch boxes connect 
to the regular interphone boxes by means of j)atch cords plugged 
into the jacks , on the control boxes. The loader's switch box has 
another pair of patch cords which connect to the AN/VEC-3 (fig. 
207). A transformer is wired into the cord leading to the "Phones 




Figure 207. Radio set AN/VRC-S. 



No. 1" jack on the radio set. The transformer matches the headset 

to the radio set output and must be used to obtain best clarity 
and distinctness from the radio set. The radio set will not oper- 
ate when there is no plug inserted in the "Phones No. 1" jack, 
since there is a switch interlock actuated by insertion of the plug. 
The two switch boxes are connected together by a length of inter- 
phone cordage, so that the radio signals are heard in both boxes. 
The loader and tank commander plug their microphones and head- 
sets into the switch boxes and can operate both the AN/VRC-3 and 
the interphone by throwing the "KADIO-INT" switch on the switch 
box to the proper position. The tank commander and the loader 
are the only two in the vehicle crew who operate the AN/VE.C-3. 
The loader "listens-in" and, when the vehicle is called, switches over 
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to interphone and notifies the commander who then switches over 
]iis control box to receive on this set. The vehicle commander is 
jiormally the only one who transmits on the AN/VEC-S radio set, 
although the loader may transmit when required. 

c. Removai,. 

(1) If the vibrator power supply unit is installed (fig. 207), 
disconnect the power cord from the vehicle radio terminal 
box and remove cable clips. 

(2) Disconnect the plugs from the jacks on the panel of the 
radio set. 

(3) Disconnect the antenna lead-in cable. If an antenna match- 
ing transformer is used, the cable is disconnected by turning 
the coupling nut on the lead-in plug in a counterclockwise 
direction. When the antenna matching transformer is not 
used, the antenna lead-in cable is disconnected by unscrew- 
ing the %-inch hex head screw in the antenna socket. 

(4) Loosen the two wing nuts which secure the metal strap to 
the mounting and remove the strap. 

(5) Remove the radio set from the mounting. 

(G) Eemove switch box BC-658-A or B by removing the box 
cover and removing the three screws which secure the box 
to its bracket. Switch box BC-658-C is removed by loosen- 
ing the four hex nuts on the sides of the box. 

(7) Remove cable clips securing the interconnecting cordage and 
patch cords. Remove both boxes together with the cordage. 

d. Instaixation. 

(1) Install switch box BC-608-A or B by installing the three 
screws which secure the box to its bracket. Install switch 
box BC-658-C by installing tlie four hex nuts on the side 
of the box. 

(2) Secure the cordage and patch cords interconnecting the two 
boxes with cable clips. 

(3) Place radio set on mounting and place metal strap in position. 

(4) Install the two wing nuts which secure the metal strap to 
the mounting. 

(5) Connect the antenna lead-in cable. If an antenna matching 
transformer is used, the cable is connected by turning the 
coupling nut on the lead-in plug in a clockwise direction. 
When the antenna matching transformer is not used, the an- 
tenna lead-in cable is connected by screwing the %-inch hex- 
head screw in the antenna socket. 

(6) Install the plugs in the jacks on the panel of the radio sets. 

(7) If the vibrator power supply unit is to be installed, connect 
the power cord to the turret radio terminal box. Secure cord 
with cable clips. 
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e. New Installation. If a complete new installation of radio 
set AN/VEC~3 is required, refer to ordnance maintenance personnel. 



251. Antennas 



a. General. A separate whip type antenna is used for each radio 
set installed. Mast base AB-15/GR (fig. 208) consists of a flexible 
stem, feed-through porcelain insulator and provisions on the bottom 
for connecting the antenna lead-in. The mast sections are of flexible 
steel tubing. The location and components of each antenna are given 
in table VI. 

Tahle VI. Location and Components of Antennas 



Radio Set 


Antenna Location 


Mast Base 
Type No. 


Mast Section 
Type Nos. 


Lead-in 


8CE-508, SCR- 


On side of tur- 


AB~15/GR- 


One MS- 


8 ft of ladio 


528, SCR-608- 


ret, left 




116, one 


frequency 


B, or SCR-628- 


rear. 




MS-n7, 


cable WC- 


B. 






and one 


562. 








MS-118. 




AN/VRC-3 


On top of tur- 


AB-T5/GR. 


One MS- 


Cord CG-102/ 




let, right 




117 and 


TRO-7 (7 ft 




front (fig. 




one MS- 


long) with 




4). 




118. 


terminal box 










TM-217, or 










32-in wire 










W-128. 




Figure 20S. Mast base AB-15/&R. 
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b. Phantom Antennas. Antenna A-62 (phantom), for radio set 
SCR-508 or SCR-528 and antenna A-83 for SCR-608-B or SCR- 
628-B are inounted on a bracket attaclied to tlie left front end of 
mounting rT-237. 

Warning: The x)]iantoiii autemias should be used wlien alining the 
transmitters of radio sets SCR-508, SCR-528, SCR-608-B, and 
SCR-628-B under combat conditions, in order to prevent radiation 
and resultant enemy detection. To use phantom antenna, follow in- 
structions on case. 

G. Removal. 

(1) On SCR-508, SCR-528, SCR-608-B, or SCR-628-B mast 
base, remove top plate of mounting bracket on side of vehicle. 

(2) Unscrew bottom mast section from mast base. 

(3) Separate sections from each other and stow in roll BG-56. 

(4) Disconnect antenna lead-in. 

(5) Hold bottom insulator of mast base stationary and turn flex- 
ible stem counterclockwise, until upper and lower sections of 
mast base can be separated and removed. 

d. Installation. 

(1) Install upper and lower sections of mast base by holding 
bottom insulator stationary and turning flexible stem clock- 
wise. 

(2) Connect antenna lead-in. 

(3) Take out mast sections from roll BG-56 and connect them to 
each other. 

(4) Screw bottom mast section to mast base. 

(5) On SCR-508, SCR-528, SCR-608-B, or SCR-f)28-B mast 
base, install top plate of mounting bracket on side of vehicle. 

252. Interphone System 

a. Genekal. The vehicle is equipped with a five-station interphone 
system, employing the audio stage of radio transmitter BC-604 or 
BC-684-BM for voice amplification. The system not only permits 
conversation between members of the crew, but also enables ci-ew mem- 
bers to individually receive radio orders and messages direct. It 
consists of the necessary control boxes, headsets, microphones, and 
one spare hand-type microphone for testing, or for alternate use to 
obtain greater intelligibility. Eacli crew member is provided with 
control box mounted on a bracket at his station and a hook for hang- 
ing up his headset and microphone. Headset H-16/U or headset 
HS-30 and microphone T^5 are used together with chest set TD-4 
or cords CD-307-A and CD-318. Both headset and microphone ex- 
tension wii-es or cords have a plug at the end for plugging into the 
jacks in the control boxes. Plugs are of different shapes and sizes 
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to permit quick correct plug-ins and to eliminate the possibility 
of wrong connections. Each interphone control box BC-606 is pro- 
vided with a toggle-type switch. This switch is wired in the circuit 
at the commander's box only and is not used at crew members' posi- 
tions. A spring liolds the switch in tlie "IN" position on the com- 
mander's box. A volume control knob is provided on each box to 
adjust radio or interphone volume. 




Figure 209. Interphone control units in driver's compartment. 



i. Removal and Installation. Refer to paragraph 249c and d. 

c. Testing Intehphone Ststem. 

(1) Assemble headsets and micropliones Avith their extension 
cords. Insert the plugs on cords into jacks on interphone 
control boxes BC-606 (fig. 209). Turn the volume control 
on each box to maximum, then turn the control back slightly 
from maximum. 

(2) Turn the "RADIO-INT" switch on radio transmitter BC-604 
to the "RADIO" position. Turn the "OFF-ON" switch on 
the front panel of radio transmitter BC-604 and radio re- 
ceiver BC-603 to the "ON" position. Turn the "RADIO 
& INT-INT ONLY" switch on radio receiver BC-603 to 
"RADIO & INT." Tune to a strong signal from another 
radio set located in the vicinity. Adjust the volume of the 
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radio receiver BC-603 so that the signal received in the head- 
sets is at a comfortable level. 

(3) Pressing the button of any of the microphone switches should 
start the dynamotor of the radio transmitter. Interphone 
communication should be checked between one box and all 
other boxes, in turn, by speaking into the microphones at a 
normal voice level. 

(4) The commander's control box (fig. 206) is the only box wired 
for radio transmission in addition to interphone transmission. 
To talk on the interphone, the commander presses his micro- 
phone switch. To operate the radio transmitter, first press 
one of the channel selector push buttons on the transmitter 
turning panel, hold the radio-interphone switch in the radio 
position, then press the button of the microphone switch be- 
fore speaking into the microphone. When the radio-inter- 
phone switch on the interphone control box is released, the 
commander's microphone and headset are automatically 
switched to the interphone system. 

(6) At the crew member's positions, pressing the button of the 
microphone switches should, cut off radio transmissions and 
permit communication to the commander over the interphone 
system. Eeleasing the switch reopens the radio circuit. 
( 6 ) The commander must set the switch on his switch box BC-658 
to "RADIO" to use the AN/VI103 or to "INT" to use the 
SCR-508 and SCIl-528. 
d. Description' of Interphone Equip:n:ent IlC-99. This inter- 
phone system consists of an interphone amplifier BC-667j a mounting 
bracket and five interphone control boxes BC-606 type, interphone 
cordage CO-213 and microphone, and headsets. The interphone am- 
plifier BC-667 is secured to the mounting which in turn is secured to 
the radio shelf in the turret overhang (fig. 210) . The interphone con- 
trol boxes are installed in same locations as for radio set SCR-508. 
The removal and installation procedure for interphone equipment RC- 
99 is similar to that of the interphone equipment of radio set SCIt-508 
(par. 249o and d). Interphone amplifier BC-667 is detached by re- 
moving eight screws near the edge of the front panel and removing the 
four screws holding the cabinet to the mounting bracket in the vehicle. 

253. Interphone Extension Kit RC-298 

a. General. Interphone extension kit EC-298 is installed on each 
tank to permit coinmunication with ground troops outside the tank. 
This kit consists of external interphone box BC-1362 (fig. 209) and 
switch box BC-1361 (fig. 6) interconnected with cordage CO-213 en- 
cased in flexible conduit. The switch box is mounted at the rear of the 
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Figure 210. Interphone amplifier BO-667 and interphone control bono BC-606-H 

in turret overhang. 



assistauL driver's position and makes connection to the vehicle inter- 
phone system by a length of cordage CO-213 coiuiected into the vehicle 
terjninal box at the left of the assistant driver's seat. The external 
interphone box is mounted on a bracket secured by the tail light hous- 
ing bolts at the right rear of the vehicle. 
h. Removal. 

(1) External interphone box BC-1S6£ (fig. 211) . 
(a) Open door of external interphone box. 

(&) Eemove screws holding bracket on which volume control 
is mounted. 

(e) Unsolder cordage wires from terminal block and carefully 
tag each conductor with its proper terminal number to 
facilitate installation. 

(d) Remove coupling nut of cordage connector on bottom of 

box and pull cordage from box. 

(e) Install volume control bracket. 

(/) Dismount external interphone box from bracket on vehicle 
by removing three mounting screws through lugs on out- 
side of box. 

(2) Switch box BO-1361 (fig. 211). 

{a) Eemove screws from cover of vehicle radio terminal box in 

driving compartment. 
(&) Eemove nuts from terminal block and lift oil terminals of 

cordage leading to switch box without disturbing other 

terminals on block and install nuts. 
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(c) Carefully tag cordage with proper terminal numbers for 
reinstallation. 

{(I) Remove coupling nut from connector and withdraw cord- 
age fioiu teijninal box, with connector coujiling nut and 
gronauct attached. 

(e) Remove clamps securing cordage to vehicle. 

(/) Remove screws from switch box cover and lift off cover. 

(g) Unsolder wires of the cordage leading into right battery 
compartment from terminal block inside switch box, care- 
ful!}' tagging each conductor with its proper terminal num- 
ber for reinstallation. 

(h) Dismount switch box from bracket by removing screws 
through lugs on box. 

(3) Cordage and flexible conduit. 

(a) Unscrew nut of connector securing short length of conduit 
to the fitting in tail light housing and withdraw the cord- 
age from the conduit. 

(5) Remove right gasoline tank and battery compartment cover 
plates. 

(e) Detach clamps securing interphone conduit. 
{d) Detach clamps securing conduit and cordage in crew com- 
partment. 




...;CABL£ tt> switch" TO BC-1361 RAPD 3547511 



Figure 211. External interphone box BC-1362. 
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(e) Withdraw cordage from conduit into crew compartment 
and remove. 

(/) Withdraw conduit through grommet in bulkhead into bat- 
tery compartment and remove. 
a. Ikstallation. 

(1) Cordage and flexible conduit. 
(a) Pull conduit through grommet in bulkhead into battery 
compartment. 

(S) Pull cordage out of crew compartment and through con- 
duit. 




Figure S12. Switch lox BO-lSGl. 

(g) Secure clamps to conduit and cordage in crew compart- 
ment. 

{d) Secure clamps to interphone conduit. 
(e) Install battery compartment cover plates and right gaso- 
line tank. 

(/) Pull cordage through conduit and screw nut of connector 
to secure short length of conduit to the fitting in tail light 
housing. 

(2) Switch iox BC-1361 (fig. 212). 
(a) Place switch box on bracket and secure with screws. 
(Z>) Solder wires of cordage leading into right battery com- 
partment after making connections called fgr .by tags on 
conductors. 
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(o) Install cover on switch box. 

(d) Secure cordage to vehicle with clamps. 

(e) Insert cordage into terminal box and install coupling nut 
on connector. 

(/) Remove nuts from terminal block and connect cordage lead- 
ing to switch box as called for by tags on-eordaa:e_ 
(ff) Secure cover of radio terminal with screws. 

(3) External interphone low BC-136^ (fig. 211) . 

{a) Install external interphone box on bracket by securing it 

with three mounting screws. 
{!}) Eemove volume control bracket. 

(c) Insert cordage into bottom of box and secure coupling nut 

of cordage connector. 
{d) Connect each connector as called for by tags and solder 

cordage wires to terminal block, 
(e) Install volume control bracket. 
(/) Close door of external interphone box. 

254. Inspections 

a. General. To insure the continued and efficient operation of the 
radios and interphone system, frequent and careful inspections must 
be made of the various units and wiring. 

h. Eadio Mounting. Inspect radio mounting screws to see that 
they are tight and that shock mountings are in good condition. Kock 
units to determine if they bump against anything. Be sure all connec- 
tions are clean, dry, and tight and that wiring is in good condition. 
Make sure units are securely fastened to mounting. 

0. Antenna. 

(1) Mast sections. Inspect antenna mast sections. Be sure they 
are screwed securely together and are not damaged or ex- 
cessively bent. 

(2) Flexible stem. Inspect flexible upright stem of mast base. 
Be sure it maintains a vertical position and is not damaged 
to prevent flexibility. 

(8) Porcelain insulators. See that both upper and lower in- 
sulators are present, free of paint, grease, or other foreign 
matter, and not cracked or damaged. 

(4) Leads to sets. Inspect leads to radios. Be sure nothing in- 
terferes with them or that there is nothing present which 
could damage the wires. Be sure connections are clean and 
tight. 

d. WiKES AND Connections. Inspect interphone and power cables 
which connect the radio sets or interphone amplifier. Make sure they 
are not damaged and that they are properly secured in clips. Inspect 



941719—51 23 



277 



all connections for tightness. Make sure headset and microphone 
cords are not twisted or knotted to prevent free movement. Inspect 
plugs to see that they are not damaged or bent. 

e. Interphone Control Boxes, Microphones, and Headsets. In- 
spect control boxes for damage, looseness, and correct operation. 
Check headsets and microphones periodically to insure proper oper- 
ating condition, by listening to each of the headset receivers independ- 
ently while someone is speaking into the interphone system. Both, 
receivers should be approximately the same strength. If the entire 
headset response is believed to be weak, it may be compared "with that 
of another headset known to be good. 

Caution: Exercise care in tiie operation of the interphone system to 
prevent damage to the headsets. Continued chattering of the head- 
sets by excessive volume output will damage them if it happens over 
a long period of time. 

Hang headsets and micropliones on hooks provided in vehicle, when 
not in use. When not used for an extended period of time, remove 
from vehicle and store in a dry place. 

/. CovEBs. Be sure all covers for the protection of the radios are 
present in the vehicle. Install covers when equipment is not in use. 
See that zippers and fasteners are in good condition and operate 
properly. 

255. Precautions- 

a. Antenna. Tie antenna back securely, when vehicle is in motion 
and radio is not in use, to prevent damage to antenna. Make sure 
antenna is vertical and not touching anything when radio is . in use. 
Disjoint antenna as necessary when aboard decked landing craft. 

&. Radio. 

(1) Keep radios covered, when not in use, to prevent entrance of 
dust and moisture. Keep all hatch doors closed and securely 
fastened. 

(2) Turn off all radio switches when sets are not in use. Do not 
turn off 24:-volt battery switch with radio switch on. 

(3) Do not store equipment on or behind radios where it can pre- 
vent action of shock mountings or damage connections. 

(4) Do not start engine with radio switch on. 

(5) Do not attempt to operate radio transmitter BC-604: unless 
one of the push buttons on the transmitter control panel is 
depressed. . 

(6) Do not operate radio receiver BC-603 or receiver of BC-1000 
with squelch switch on, unless squelch control is carefully 
adjusted in accordance with instructions in the teehnical 
manual included with each radio set. 
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(7) Carefully read the operating instructions in the manuals of 
each unit of equipment before attempting to operate the 
communication system. 
G. Batteries and Generating System. 

(1) Make sure batteHes are properly charged at all times to en- 
sure satisfactory operation of the radios. Low batteries will 
cause sets to be noisy, which will result in poor reception. 

(2) See that all battery terminals are in good condition, clean, 
and tight. 

(3) Test operation of generator and regulator (par. 69). Ex- 
cessive charge will damage radio and make it noisy. 

(4) Do not race engine while radio is in operation. 

d. Inteephonb Equipment. This equipment is sensitive and deli- 
cate. Do not drop or misuse it. Keep microphones and headsets on 
hooks when not in use. Keep cords clear of moving equipment, parts, 
and doors. 
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CHAPTER 5 



SHIPMENT AND LIMITED STORAGE AND DESTRUC- 
TION TO PREVENT ENEMY USE 



Section I. SHIPMENT AND LIMITED STORAGE 

256. Domestic SFiipping Instructions 

a. Preparation for Shipment in Zone of Interior. When ship- 
ping the light tank M24: interstate or within the zone of interior, ex- 
cept directly to port of embarkation, the officer in charge of preparing 
the shipment will be responsible for furnishing vehicles to the car- 
riers for transport in a serviceable condition, properly cleaned, pre- 
served, painted, lubricated, etc., as prescribed in SB 9^. 

THote. For loading and blocking instructions of vehicles on freight cars, refer 
to paragraphs 258 and 259. 

5. Preparation for Shipment to Ports. 

(1) Inspection. All used vehicles destined for oversea use will 
be inspected prior to shipment in accordance with TB ORD 
385. 

(2) Processing for shipment to ports. All vehicles destined to 
ports of embarkation for oversea shipment will be further 
processed in accordance with SB 9-4:. 

Note. Ports of embarkation will supplement any necessary or previ- 
ously omitted processing upon receipt of vehicle. 

G. Removal of Pkesekvatives for Shipment. Personnel with- 
drawing vehicles from a limited storage status for domestic shipment 
must not remove preservatives, other than to insure that the mate- 
riel is complete and serviceable. If it has been determined that pre- 
servatives have been removed, they must be restored prior to domestic 
sliipment. The removal of preservatives is the responsibility of 
depots, ports, or field installations (posts, camps, and stations) receiv- 
ing the shipments. 

d. Armt Shipping Dootments. Prepare all Army shipping docu- 
ments accompanying freight in accordance with TM 38-705. 

6. Abtillerx Gun Book. During transfer or shipment, place the 
artillery gun book in the gun book envelope and secure to the top 
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of the breech mechanism with water-resistant, nonhygroscopic, ad- 
hesive tape. Under one of the wrappings of tape, insert one end of 
a tab reading "GUN BOOK HEBE." 

257. Limited Storage Instructions 

a. General. 

(1) Vehicles received already processed for domestic shipment 
is indicated on DA AGO Form 9-3, need "not be reprocessed 
unless the inspection performed on receipt of vehicles reveals 
corrosion, deterioration, etc. 

(2) Completely process vehicle if the procisissing data recorded 
on the tag indica tes that vehicle has been rendered ineffective 
by operation, freight shipping damage, or upon receipt of 
vehicles directly from manufacturing facilities. 

(3) Vehicles to be prepared for limited storage must be given 
a limited technical inspection and processed as prescribed 
in SB 9-63. The results and classification of vehicle will be 
entered on DA AGO Form 461-5. 

h. Receiving Inspections. 

(1) Keport of vehicles received in a damaged condition or im- 
properly prepared for shipment will be reported on DD 
Foi'tn 6 in accordance with SR 745-45-5. 

(2) When vehicles are inactivated, they are to be placed in a 
limited storage status for periods not to exceed 90 days. 
Stand-by storage for periods in excess of 90 days will nor- 
mally be handled by ordnance maintenance personnel only. 

(3) Immediately upon receipt of vehicles, inspect and service 
as prescribed in chapter 2, section I. Perform a systematic 
inspection and replace or repair all missing or broken parts. 
If repairs are beyond the scope of the unit and the vehicle 
will be out-of-service for an appreciable lengtli of time, place 
vehicles in a limited storage status and attach a tag to the 
vehicles specifying the repairs needed. The report of these 
conditions will be submitted by the unit commander for action 
by an ordnance maintenance unit. 

c. Inspections During Storage. Perform a visual inspection peri- 
odically to determine general condition. If corrosion is found on any 
part, remove the rust spots, clean, paint, and treat with the prescribed 
preservatives. 

TSotei. Touch-up painting will be In accordance with TM 9-2851. 

d. Removal from Limited Storage. 

(1) If the vehicles are not shipped or issued upon expiration of 
the limited storage period, vehicles may either be processed 
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for another limited storage period or be further treated for 
stand-by storage (vehicles inactivated for periods in excess 
of 90 days up to 3 years) by ordnance maintenance personnel. 

(2) If vehicles to be shipped will reach their destination within 
the scope of the limited storage period, they need not be re- 
processed upon removal from storage unless inspection reveals 
it to be necessary according to anticipated in-transit weather 
conditions. 

Note. All used vehicles that are to be reissued to troops within the 
continental limits of the United States will be inspected prior to ship- 
ment or issue in accordance with TB OED 385. 

(3) Deprocess vehicles when it has been ascertained that they are 
to be placed into immediate service. Remove all rust-preven- 
tive compounds and thoroughly lubricate as prescribed in 
chapter 3, section II. Inspect and service vehicles as pre- 
scribed in chapter 2, section I. 

(4) Repair and/or replace all items tagged in accordance Avith 
&(3) above. 

e. Storage Site. The preferred type of storage for vehicles is under 
cover in open sheds or warehouses whenever possible. Where it is 
found necessary to store vehicles outdoors, they must be protected 
against the elements as prescribed in SB 9-47. 

258. Loading the Vehicles for Rail Shipment 

a. Pheparation. 

(1) When vehicles are shipped by rail, every precaution must be 
taken to sec that they are properly loaded and securely fas- 
tened and blocked to the floor of car. All "on vehicle mate- 
riel" (OVM) will be thoroughly cleaned, preserved, packed 
(boxed or crated), labeled, and securely stowed in or on the 
vehicle during transit. 

(2) Prepare all vehicles for rail shipment in accordance with 
paragraph 252a. In addition take the following precautions : 

(a) Disconnect the batteries to prevent their discharge by van- 
dalism or accident. This is accomplished by disconnecting 
the positive leads, taping the ends, and tying them back 
away from the batteries. 

Note. Before removing any cables, turn master relay switch to 
"OFF" position. 

(5) Apply the parking brakes and place the transmission in 
neutral position after the vehicle has been finally spotted on 
the flatcar. 

Note. The vehicles must be loaded on the car in such a manner 
as to prevent the car from carrying an unbalanced load. 
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Caution: If materiel is equipped with steel tool boxes, 
all padlocks and keys will be removed from the materiel in 
order to prevent pilferage while materiel is in transit. Lids 
of steel tool boxes will he secured by wiring the hasp to pre- 
vent damage during shipment. Padlocks and keys will be 
preserved with preservative engine oil (grade 1) and 
wrapped in greaseproof -barrier material for domestic ship- 
ment. For oversea shipment the item will be sealed in a 
waterproof-greaseproof wrapping or bag. Locate all 
wrapped padlocks and keys in the shipping container with 
the accessories. 



Figure 214. Cowsii ucthn of improvised spanning platforms. 

b. Types or Cars. Instructions contained herein pertain to the load- 
ing of vehicles on fiatcars (cars with wooden floors laid over sills and 
without sides or ends, but equipped with stake pockets). 

c. Method of Loading Vehicles. 

(1) Vehicles will be loaded and unloaded with the use of hoisting 
equipment when available. When suitable hoisting equip- 
ment is not available for loading or unloading vehicles, an end 
ramp must be used in cases where the vehicle is not on a level 
with the flatcar deck. Vehicles on a warehouse platform or 
loading dock can be pivoted over spanning platforms aboard a 
flatcar spotted adjacent to the platform, then again pivoted 
into lateral position on the flatcar. 

(2) When vehicles must be loaded from ground level, a ramp may 
be improvised {d below) by borrowing railroad ties normally 




CARS MUST 2 X 6 X 24-INCH CLEATS 

REMAIN COUPLED SPACED TO SUIT (MAY BE 

OMITTED TO FACILITATE CARRYING) 
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found stacked in railroad yards and by procuring necessax*y 
Ijlaiiking. An efficient end ramp is shown in place in figure 
213. 

Note. Railroad ties alone, stacked without deeli planl£ing and not 

securely anchored, provide a very unstable ramp and should not be 
attempted except under conditions of extreme emergency. 

(3) Vehicles which can be loaded under their own power will be 
driven on to improvised apron at base of ramp and then be 
carefully guided up ramp to their positions on the fiatcar. 

(4) To load vehicles which cannot be operated due to jDrocessing, 
tow onto the improvised apron at base of ramp and unhitch. 
Using a cable laid along the center line of the flatcar, at- 
tached to vehicle, the vehicle is pivoted to point towards the 
ramp. 

Caution: Follow up forwai'd movement of the vehicle by 
chocking behind tracks on the ramp. 

(5) For powering the towing cable, a 6-ton wrecker using rear 
winch is substituted for the vehicle illusti'uted in figure 215. 
If the capacity of the wrecker rear winch is insufficient for 
the load, additional pulleys may be employed. The wrecker 
is spotted at right angles to the train, located at about the 
third or fotirth jSatcar to facilitate signaling and because of 
cable length limits. A single-sheave snatch block located 
between cars on the train center line will provide the neces- 
sary lateral pull. Vehicles passing this point can be towed 
by a vehicle on the ground w-ith personnel guiding its pas- 
sage. A long tow cable from the towing vehicle will lessen 
the tendency of the vehicle to stray from the center line of 
the train. 

Note. The snatch block fastening chain must be lashed to an adja- 
cent fixed object or stake to offset the cross pull of the powered winch 
(flg:. 215). Snatch block movement is allowed for low front winches 
and high rear (wrecker) winches. 

(6) After the first vehicle is loaded on the flatcar, additional 
vehicles niay be similarly loaded by passing the towing cable 
beneath the loaded vehicle. When a train of flatcars is being 
loaded, steel or wooden spanning platforms or bridges are 
used to cover the gaps between cars. Flatcar brake wheels 
must first be lowered to floor level to permit passage. A pair 
of improvised spanning platforms is shown in place in figure 
214. These spanning platforms are moved along the train 
by hand as the vehicle advances. 

(7) The above method of train loading requires careful advance 
planning as to the order of loading, so that vehicles are ar- 
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ranged on each flatcar under prescribed methods and 
combinations. 

d. Loading Ramp. 

(1) A ramp for end-loading of vehicles on flatcars may be im- 
provised when no permanent ramps or hoisting facilities are 
available. An ideal ramp suitable for the loading of most 
ordnance items is shown in figure 212. 

Caution: Personnel guiding the vehicle up the ramp must 
exercise care when working close to the edges of the ramp 
planking. 

(2) The flatcar bearing the ramp must be securely blocked against 
rolling, particularly when the car brakes are not applied as 
in train loading. Successive cars must remain coupled and 
be additionally chocked at several points along the train when 
ground towing of vehicles aboard the train is being effected. 

(3) Whenever the flatcars are not on an isolated track or b]o(;]<ed 
siding, each end approach to the train must be placarded 
(blue flag or light) to advise that men are at work and that 
the siding may not be entered beyond tliose points. 

(4) Upon completion of the loading operation, the ramp planks 
and bridging devices should be loaded on the train for use 
in unloading operations. Random sizes of timbers used in 
building the approach apron up to rail level should be in- 
cluded. All materials should be securely fastened to the car 
floors after vehicles are blocked in place and entered upon 
the bill of lading (B/L). Railroad ties borrowed for the 
operation need not be forwarded to the unloading point unless 
specifically required and only with the consent of the owner. 

e. Loading Rules. For general loading rules pertaining to rail 
shipment of ordnance vehicles, refer to TB 9-OSSC-G. 

Warning: The height and width of vehicles when prepared for 
rail transportation must not exceed the limitations indicated by the 
loading table as prescribed in section II, AR 700-106. Whenever pos- 
sible, local transportation officers must be consulted about the limita- 
tions of the particular railroad lines to be used for the movement to 
avoid delays, danger, or damage to equipment. 

259. Blocking the Vehicles for Rail Shipment 

a. General. All blocking instructions specified herein are min- 
imum and are in accordance with Association of American Railroads 
''Rules Governing the Loading of Commodities on Open Top Cars." 
Additional blocking may be added as required at the discretion of 
the officer in charge. Double-headed nails may be used if available, 
exce2Jt in the lower piece of two-piece cleats. All item reference 



387 



letters given below refer to the details and locations as shown in the 
figures. 

note. Any loading methods or instructions developed by any source which 
appear in conflict with this publication or existing loading rules of the carriers, 
must be submitted to the Chief of Ordnance, Washington 25, D. C, for approval, 

&. Brake Wheel Cubarance "A." Load vehicles on cars with a 
minimum clearance of at least 4 inches below and 6 inches above, 
behind, and to each side of the brake wheel (fig. 216) . Increase clear- 
ance as much as is consistent with proper location of load. 

Note. When loading the light tank M24 on flatcars, less than 10 feet in 
width, track inside cleats and spacers must be used (/ and g below). Locate 
and nail track inside cleats to car floor prior to loading. This is accomplished 
by measuring the width between inside of tracks and applying chalk marks on 
car floor to establish exact location of cleats. 

c. Chock Blocks "B," Figure 4, Detah, 2 (6 x 8 x 28-Inch, Eight 
Required). Locate the 33-degree surface of two chock blocks on 
car floor against the front of each track. Locate the 45-degree sur- 
face of two chock blocks against the rear of each track. Nail heel 
of chock blocks to car floor with three fortypenny nails. Toenail 
sides of each chock block to car floor with two fortypenny nails. 

d. Cross Cleats "C" (2 x 6-Inch and 2 x 4-Inch, Length to Suit, 
Two Each Required). Locate the two 2 x 6-inch cleats on top of 
chock blocks against track. Nail to each chock block with three 
thirtypenny nails. Place the 2 x 4-inch cleats on top of the 2 x 6-inch 
cleats with one edge against the track and nail to lower cleats into 
each chock block with two fortypenny nails. 

e. Track Outsedb Cleats "D" (2 x 6-Inch and 2 x 4-Inch, Length 
To Suit, Two Each Required). Locate a 2 x 6-inch cleat against 
outside of each track on car floor. Nail cleats to car floor with thirty- 
penny nails staggered along their length. Place a 2 x 4-inch cleat 
against track on top of the 2 x 6-inch cleats. Nail to lower cleats 
and car floor with fortypenny nails staggered along their length. 

Note. Paragraphs / and g below will be used when loading on cars less than 
10 feet in width (flg. 216 detail 1). 

/. Track Inside Cleats "G" (2 x 6-Inch and 2 x 4-Inch, Length To 
Suit, Two Each Required.) Locate the track inside cleats on car 
floor prior to loading vehicle. Nail the 2 x 6-inch cleats and the 2x4- 
inch cleats with the outside edges located so that after the vehicle is 
loaded, the outside edges will lie flush against the inside edges of 
track. 

ff. Track Inside Spacers "H" (2 x 4-Inch, Length to Suit, Ten 
Required). Locate five track inside spacers on car floor equidistant 
along the length and between cleats "G" with ends butting inside of 
lower cleats "G." Nail to car floor with thirtypenny nails staggered 
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along their length. Place a spacer on each of the five spacers with 
ends butting inside of upj)er cleats "G." Nail to lower spacers and 
car floor with f ortypenny nails staggered along their length. 

h. Hull Tie-Down, Figuee 216, Detail 1 (Eyebolts "E", 1-Inch 
DiAMEiTJR, Length To Suit, Foue Eequieed; Clamping Bak "F," 
1 X 3-Inch, Length To Suit, Two Required) , Locate and drill holes 
through car floor, front and rear of tank, where ej'ebolts will pene- 
trate to engage in clamping bar "F." Insert threaded ends of eye- 
bolts through holes in ends of clamping bars and secure eye to 
clevises inserted in towing lugs. Ijocate clamping bars "F" under 
center sill of flatcar. Insert threaded ends of eyebolts through 
clamping bar and secure with standard washers and 1-iiich hex and 
jam nuts. 

i. Gun Suppoet "K" (2x8 Inch, Length To Suit). Cut one end 
of support to conform with the contour of gun tube. Bevel other end 
to conform with contour of tanks. Wrap the portion of gun tube, 
which will contact support, with cushioning material before support 
is positioned. Locate support between turret gun and tank and secure 
with a strip of 1^4 ^ O.OSo-inch hot-rolled steel banding placed over 
cushioning material and nailed to each side of support with sixpenny 
nails. Pass an end of another length of x 0.035-inch hot-rolled 
steel "L" through one of the lifting rings on top of tank and seal band 
about 12 inches from lifting ring. Extend other end across top of 
gun tube on top of cushioning material through the lifting ring on 
the opposite side of tank. Seal other end about 12 inches from ring. 

Note. Turret gun must be in traveling position, and turret lock handwheel- 
and elevating mechanism handwheel must be wired to prevent rotating. 

}. Hull Tie-Down "J," Alteenate Method, Figure 216, Detail 1 

(Six Strands No. 8 Gage Black Annealed Wire). Twist- tie the 
six strands of wire together to foi-m a cable. Pass one end of cable 
through a towing lug on front right side of hull. Extend end beyond 
half the distance to a stake pocket left side forward of tank. Pass 
other end of cable through the stake pocket on left side of tank and 
form a 6-inch loop in end, twisting each strand of wire tightly around 
cable. Make certain that the loop is positioned above the span of the 
cables. Insert the free end of cable through the loop hand tight and 
form another 6-inch loop in the free end. Insert a tightening tool in 
one of the loops. Place a random length 2 x 2-inch block between 
cables. Twist-tie cables with tightening tool just enough to take up 
slack. Keep random block intact for subsequent tightening by train 
crew Avhen required. Repeat operation for other side of hull, cross- 
wiring tank to opposite side of flatcar. Strap rear end of tank as 
described above. 
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Section II. DESTRUCTION OF MATERIEL TO PREVENT ENEMY 

USE 

260. General 

a. Destruction of the vehicle and equipment when subject to capture 
or abandonment in the combat zone, will be undertaken by the using 
arm only Avhen, in the judgment of the unit commander, such action 
is necessary in accordance with orders of, or policy established by, the 
army commander. 

h. The information which follows is for guidance only. Certain 
of the procedures outlined require the use of explosives and incendiary 
grenades which normally may not be authorized items for the vehicle. 
The issue of these and related materials and the conditions under 
which destruction will be effected are command decisions in each case, 
according to the tactical situation. Of the several means of destruc- 
tion, those most generally applicable are — 

Mechanical Requires ax, pick mattock, sledge, crowbar or 

similar implement. 
Burning Requires gasoline, oil, incendiary grenades, or 

other inflammables. 
Demolition Requires suitable explosives or ammunition. 
Gun fire Includes ai-tilleiy, machine guns, hand and rifle 

grenades, and antitank rockets. 

In general, destruction of essential parts, followed by burning, will 
usually be sulliciciit to render the miitcriel useless. However, selection 
of the particular method of destruction I'equires imagination and re- 
sourcefulness in the utilization of the facilities at hand under the exist- 
ing conditions. Time is usually critical. 

c. If destruction to prevent enemy use is resorted to, the materiel 
must be so badly damaged that it cannot be restored to a usable condi- 
tion in the combat zone either hy repair or cannibal ization. Adequate 
destruction requires that all parts essential to the operation of the ma- 
teriel, including essential spare parts, be destroyed or damaged beyond 
repair. However, when lack of time and personnel prevents destruc- 
tion of all parts, priority is given to the destruction of those parts most 
difficult to replace. Equally important, the same essential parts must 
be destroyed on all like materiel so that the enemy cannot construct 
one complete operating unit from several damaged ones, 

d. If destruction is directed, due consideration should be given to — 

(1) Selection of a point of destruction that will cause greatest 
obstruction to enemy movement and also prevent hazard to 
friendly troops from fragments or ricocheting projectiles 
which may occur incidental to the destruction. 

(2) Observance of appropriate safety precautions. 
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261 . Evacuation of Sighting and Fire Control Equipment and 

Machine Guns 

a. Sighting and Fike Control Eqijipment. All items of sighting 
and fire control equipment, including such items as periscopes, tele- 
scopes, binoculars, and azimuth indicators, are costly, difficult to re- 
place, yet relatively light, hence, whenever practicable, they should 
be conserved and evacuated rather than destroyed. In the event of 
subsequent abandonment, the equipment will be completely destroyed 
and all optical elements and mounts, smashed; firing tables, trajectory 
charts, and inflammable items, burned. 

5. Machine Gtrtfs. If machine guns are removed for protection 
of troops during withdrawal and are subsequently abandoned, they 
will be destroyed as indicated in FM 23-55 for cal. .30 and FM 23-65 
for cal. .50 machine guns. 

262. Method No. 1 — Destruction by Burning 

a. Sighting and Fire Control Equipment. Evacuate or smash 
with sledge carried as pioneer equipment. 

h. Commttnioations Equipment. Smash. Burn any circuit or wir- 
ing diagrams and performance data. 

c. Cal. .30 and Cal. .50 Machine Guns. Evacuate or smash. 

A. Y5 -MM Gun M6 and Combination Gun Mount M64. If time per- 
mits, open drain plug on recoil mechanism and allow recoil fluid to 
drain. With gun at near zero elevation, jam a fuzed HE round (fuze 
set SQ) in the muzzle. Load the gun with a fuzed HE round (fuze 
set SQ). Jam breech half open to facilitate ignition from fire in 
tank if it is positive that a very hot fire can be started and if time per- 
mits to continue with destruction of the vehicle. Otherwise, close the 
breech and fire the weapon from cover, using a lanyard about 100 feet 
long. The danger area is ap^jroximately 200 yards. Elapsed time: 
about 8 minutes. 

e. Tank. 

(1) Eemove and empty portable fire extinguishers. Discharge 
fixed fire extinguisher system. 

(2) Drain fuel tanks and collect fuel for use as described in (6) 
below. Puncture tanks and allow to leak to ground, 

(3) If combustible is limited in quantity, smash spark plugs, dis- 
tributor, carburetors, and levers. 

(4) Smash turret control switch box. Smash stabilizer control 
box and sever oil lines. If time permits, smash engine block, 
crankcase, and transmission. 

(5) Eemove protection from ammunition. Leave loose rounds 
on floor or on gun mount. 
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(6) AVith all doors and hatches open to admit air for combustion, 
pour gasoline and oil in and over entire veliicle. Slosh gun 
mount. 

(7.) With all personnel clear, ignite and take cover. Elapsed time 
for crew : about 10 minutes. 

263. Method No. 2 — Destruction by Demolition 

Note. For the successful execution of this method, all personnel concerned 
should be thoroughly familiar with provisions of FM 5-25. Training and careful 
planning are essential. 

a. Sighting and Fibe Contkol Equipment. Evacuate or smash 
with sledge carried as pioneer equipment. 

6. Communications Equipment. Smash. Burn any circuit or wir- 
ing diagrams and performance data. 

c. Cal. .30 AND Cal. .50 Machine Guns. Evacuate or smash. 

d. T5-MM Gun M6 and Combination Gun Mount MCi. Insert a 
2-pound charge of explosive in the muzzle end of the tube and a 
4-pound charge in the chamber, after preparing the charges for simul- 
taneous detonation by the use of detonating cord (primacord) . Place 
a 2-pound charge on top of the elevating mechanism, adjacent to the 
recoil mechanism. Connect this charge to those in the tube for simul- 
taneous detonation. Insert an object such as a hammer handle in the 
breech opening. Close the breechblock upon this. The obstruction will 
])i-event full closing and hence severing of the detonating cord. Plug 
the muzzle tightly with mud, rags, etc. to a distance of approximately 
9 inches. If time permits, continue with destruction of the vehicle; if 
not, destroy the armament first (/ below). Elapsed time: about 3 
minutes. 

e. Tank. 

( 1 ) Remove and drain the portable fire extinguishers. Discharge 
the fixed fire extinguisher system. 

(2) Drain the fuel tanks or puncture them as near the bottom as 

possible. 

(3) Smash vital elements indicated in method No. 1. 

(4) Prepare and place a 3-pound charge on each of the two clutch 
housings. The charge should touch the crankcase. Place a 
2-poimd charge between each engine and adjacent fuel tank. 
Connect all with primacord. 

(5) For tracks, if sufficient time and materials are available, pre- 
pare and place a 2-pound charge at the center of each track 
assembly. Connect the two charges with detonating cord. 

/. Detonation. All charges should be connected for simultaneous 
detonation. Dual priming should be provided to minimize the possi- 
bility of a misfire. For priming, either a nonelectric blasting cap 
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crimped to a length of safety fuse or an electric blasting cap and 
firing wire may be used. The safety fuse may be ignited by a fuse 
lighter or a match. The electric blasting cap requires a blasting ma- 
chine or equivalent source of electricity. Prepare and detonate the 
charges as prescribed in FM 5-25. The danger area is approximately 
200 yards. Elapsed time : about 10 minutes. 

264. Method No. 3 — DestrucHon by Gunfire 

a. This method cannot be relied upon to destroy the same parts in 
different tanks nor produce the same degree of destruction unless an 
intense fii'e results from the gunfire. 

h. Remove and empty portable fire extinguishers and dischai'ge the 
fixed fire extinguisher system. 

c. Drain the fuel tanks or puncture them as low on the fuel tank as 
possible. 

d. Smash all vital elements as outlined in method No. 1. 

e. Fire on the tank, using adjacent gun motor carriages, tanks, anti- 
tank Aveapons, other artillery, or grenades. Aim at the engine com- 
partment, suspension, and armament in the order named. If an 
intense fire is started, the vehicle may be considered destroyed. 
Elapsed time: about 6 minutes. 

/. Unless evacuated, destroy the last remaining tank or weapon by 
the best means possible. 
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APPENDIX 
REFERENCES 

T. Publication Indexes 

The following publication indexes and lists of current issue should 
be consulted frequently for latest changes or revisions of references 
given in this appendix and for new publications relating to materiel 
covered in this manual : 

Index of Administrative Publications 

Index of Army Motion Pictures and Film 
Strips. 

Index of Army Training Publications 
(Field Manuals, Training Circulars, Fir- 
ing Tables and Charts, Army Training 
Programs, Mobilization Training Pro- 
grams, Graphic Training Aids, Joint 
Army-Navy-Air Force Publications, and 
Combined Communications Board Publi- 
cations.) 

Index of Blank Forms and Army Personnel 
Classification Tests. 

Index of Technical Manuals, Teclinical Reg- 
ulations, Technical Bulletins, Supply Bul- 
letins, Lubrication Orders, Modification 
Work Order, Tables of Organization and 
Equipment, Keduction Tables, Tables of 
Allowances, Tables of Organizations, 
Tables of Equipment. 

Introduction and Index 

Military Training Aids 

2. Supply Catalogs 

The following catalogs of the Department of the Army Supply 

Catalog pertain to this materiel : 
a. Ammunition. 

Ammunition, Blank, for Pack, Light and ORD 11 SNL B^5 
Medium Field, Tank, and Antitank Artil- 
lery. 



SR 310-20-5 
SR 110-1-1 

SR 310-20-3 



SR 310-20-6 
SR 310-20-4 



ORD 1 
FM 21-8 
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Ammunition, Fixed and Semifixed, Includ- ORD 11 SNL E-1 
ing Subcaliber, for Pack, Light and Me- 
dium Field, Aircraft, Tank, and Antitank 
Artillery, Including Complete Round 
Data. 

Ammunition, Instruction Materiel for Pack, ORD 11 SNL E^6 

Light and Medium Field, Aircraft, Tank, 

and Antitank Artillery. 
Ammunition, Rifle, Carbine, and Automatic ORD 11 SNL T~l 

Gun. 

Service Fuzes and Primers for Pack, Light ORD 11 SNL R-3 
and Medium Field, Aircraft, Tank, and 
Antitank Artillery, 
h. Armament. 

Gun, TS-mm, M6; and Mount, Combination ORD (*) SNL C-66 

Gun, M64, (T90). 
Gun, Machine, Cal. .30, Browning, M1919A4, ORD (*) SNL A-6 

Fixed and Flexible; M1919A5, Fixed; 

M1919A6 ; and Ground Mounts. 
Gun, Machine, Cal. .50, Browning, M2, ORD (*) SNLA-39 

Heavy Barrel, Fixed and Flexible; and 

Ground Mounts. 

Mount, Machine Gun, AA, Cal. .50 (D80030)_ ORD (*) SNL A-55, 

Sec. 38 

Stabilizers (All types) ORD (*) SNL C-56 

c. Destrtjction To Pbevent Enemy Use. 

Land Mines and Fuzes, Demolition Material, ORD 11 SNL E-7 
and Ammunition for Simulated Artillery 
and Grenade Fire. 

d. Maintenance and Repair. 

Cleaners, Preservatives, Lubricants, Recoil 0RD3SNLK-1 
Fluids, Special Oils, and Related Mainte- 
nance Materials. 

Items of Soldering, Metallizing, Brazing, ORD3SNLK-2 
and Welding Materials ; Gases and Related 
Items. 

Lubricating Equipment, Accessories, and Re- ORD ( *) SNL K-3 
lated Dispensers. 

Tool-Sets (Common), Specialists' and Or- ORD 6 SNL G-27, 
ganizational. Sec. 2 

e. Sighting and Fire Control Equipment. 



Mount, Periscope, M66. 

Mount, Telescope, M65. 



ORD (*) SNL jF-312 
ORD (*) SNL F-296 



See footnote at end of table. 
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Periscope M4A1, M6, M13, M15, M16, MlOP OED (*) SNL F-235 



(*) See ORD 1, Introduction and Index, for published catalogs of the ordnance section 
of the Department of the Army Supply Catalog. 

3. Forms 

The following forms are applicable to this materiel : 

Standard Form 91, Operator's Report of Motor Vehicle Accident. 

Standard Form 91A, Transcript of Operator's Report of Motor Ve- 
hicle Accident. 

Standard Form 93, Report of Investigating Officer. 

Standard Form 94, Statement of Witness. 

DA Form 30b, Report of Claims Officer. 

DA AGO Form 9-3, Processing Record for Storage Shipment. 

DA AGO Form 9-4, Vehicular Storage and Servicing Record. 

DA AGO Foi in 9-C9, Spot Check Inspection Report for all Full-Track 

and Tank-Like Wheeled Vehicles. 
DA AGO Form 9-74, Motor Vehicle Operator's Permit. 
DA AGO Form 9-75, Daily Dispatching Record of Motor Vehicles. 
DA AGO Form 348, Driver's Qualification Record. 
DA AGO Form 460, Preventive Maintenance Roster. 
DA AGO Form 461-5, Limited Technical Inspection. 
DA AGO Form 462, Work Sheet for Full-Track and Tank-Like 

Wheeled Vehicles — Preventive Maintenance Service and Technical 

Inspection. 

DA AGO Form 468, Unsatisfactory Equipment Report. 

DA AGO Form 478, MWO and Major Unit Assembly Replacement 

Records and Organizational Equipment File. 
DA AGO Form 811, Work Request and Job Order. 
DA AGO Form 811-1, Work Request and Hand Receipt. 
DD Form 6, Report of Damaged or Improper Shipment. 
DD Form 317, Preventive Maintenance Service Due (Sticker). 
00 Form 5825, Artillery Gun Book. 

4. Other Publications 

The following publications contain information pertinent to this 
materiel and associated equipment : 

a. Ammttnition. 

Ammunition, General TM 9-1900 

Artillery Ammunition TM 9-1901 



Quadrant, Elevation, M9 
Setter, Fuze, M14, M27_ 
Telescope, M71K, M83F_. 



ORD (*) SNL F-281 
ORD (*) SNL F-245 
ORD (*) SNL F-235 



/. Vehicle. 
Tank, Light, M24, 



ORD (*) SNL G-200 



941719—51 27 
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Ballistic Data, Performance of Ammunition TM 9-1907 

Qualification in Arms and Ammunition Training AH 775-10 
Allowances. 

Eegulations for Firing Ammunition for Training, SK 385-310-1 

Target Practice, and Combat. 

Eeport of Accident Experience SK 385-10-40 

Small Arms Ammunition TM 9-1990 

6. Akmament. 

75-mm Gun M6 and Combination Gun Mount M64_-. TM 9-313 
Browning Machine Guns, Cal. .30, M1917A1, FM 23-55 

M1919A4, and M1919A6. 

Browning Machine Gun, Cal. .50, HB, M2 FM 23-65 

Crew Drill and Service of the Piece, and Stowage FM 17-75 

Light-Tank M24. 
Tank and Tank Destroyer Gunnery FM 23-100 

c. Camouflage. 

Camouflage TM 5-267 

Camouflage, Basic Principles FM 5-20 

Camouflage of Vehicles FM 5-20B 

d. GOMMUNTCATIONS. 

Installation of Radio and Interphone Equipment in TM 11-2754 
Tank, Light, M24. 

Radio Set AN/VRC-3 TM 11-637 

Radio Set SCR-506-A TM 11-630 

Radio Sets SCR-508-A, C, D, AM, CM, DM ; SCRr- TM 11-600 
528-A, C, D, AM, CM, DM; and AN/VRC-5. 

e. DECOJfTAMINATION. 

Decontamination TM 3-220 

Decontamination of Armored Force Vehicles FM 17-59 

Defense Against Chemical Attack FM 21-40 

/. Destruction To Prevent Enemy Use. 
Explosives and Demolitions FM 5-25 

ff. General. 

Cooling Systems: Vehicles and Powered Ground TM 9-2858 

Equipment. 

Driver Selection, Training and Supervision, Half- TM 21-301 

Track and Full-Track Vehicles. 
Instruction Guide : Operation and Maintenance of TM 9-2855 

Ordnance Materiel in Extreme Cold (0° to —65° 

F.). 

Manual for the Full-Track Vehicle Driver TM 21-306 

Motor Vehicles AR 700-105 
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Mountain Operations FM 70-10 

Operations in Snow and Extreme Cold FM 70-15 

Precautions in Handling Gasoline AB, 850-20 

Principles of Automotive Vehicles TM 9-2700 

Spark Plugs TB ORD 313 

Supplies and Equipment — General : Unsatisfactory SR 700-45-5 

Equipment Report. 
Storage Batteries— Lead-Acid Type TM 9-2857 

h. Maintenance and Repaik. 

Basic Maintenance Manual TM 38-650 

Cleaning, Preserving, Sealing, and Related Mate- TM 9-850 

rials Issued for Ordnance Materiel. 

Cold Weather Lubrication : Operation and Mainte- TB ORD 193 

nance of Artillery and Sighting Fire Control 

Materiel. 

Hand, Measuring, and Power Tools TM 10-590 

Lubrication Order— Light Tank M24 LO 9-729 

Maintenance and Care of Hand Tools TM 9-867 

Motor "Vehicle Inspection and Preventive Mainte- TM 37-2810 
nance Services. 

Painting Instructions for Field Use TM 9-2851 

Preparation of Ordnance Materiel for Deep- Water TM 9-2863 
Fording. 

Tracklaying Vehicles: Tracks Currently Applicable- TB ORD 391 

i. Sighting and Fire Control Equipment. 

Auxiliary Sighting and Fire Control Equipment TM 9-575 

Instruction Guide: Elementary Optics and Appli- TM 9-2001 

cations to Fire Control Instruments. 
12-Inch Graphical Firing Tables TM 9-524 

j. Shipment and Limited Storage. 

Army Marking Directive ^ TM 38-414 

Army Shipping Document , TM 38-705 

Instruction Guide : Ordnance Packaging and Ship- TM 9-2854 

ping (Posts, Camps, and Stations) . 

Ordnance Storage and Shipment Chart>— Group G_- TB 9-OSSC-G 

Preparation of Unboxed Ordnance Materiel for SB 9-4 

Shipment. 

Protection of Ordnance Materiel in Open Storage__ TB ORD 379 

Shipment of Supplies and Equipment: Report of SR 745-45-5 
Damaged or Improper Shipment. 
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Standards for Oversea Shipment and Domestic Is- TB OK.D 385 
sue of Ordnance Materiel Other Than Ammuni- 
tion and Army Aircraft. 

Storage, Inspection, and Issue of Unboxed Service- SB 9-63 
able Motor Vehicles; Preparation of Unservice- 
able Vehicles for Storage; and Deprocessing of 
Materiel Prior to Operation, 
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Paragraph Page 

Accelerator pedal and hand throttle 18 16 

Accessories 8 7 

Accidents 2 2 

Air cleaner (crankcase) 90 114 

Air cleaners: 

Installation and removal , 115 164 

Maintenance 8 7 

Ammeter: 

Inspection 8 7 

Installation and removal 134 203 

Main battery 34 24 

Ammunition : 

Authorized rounds (table V) 244 357 

General 243 356 

Precautions in firing 246 363 

Preparation for firing 245 362 

Subcaliber ammunition 247 363 

Ammunition boxes - 54,189 41,286 

Antennas: 

General 251 370 

Location and components (table VI) 251 370 

Antiaircraft machine gun mount - 199 299 

Arm bumper spring bracket 181 281 

Armament 5, 69, 215 6, 69, 319 

Azimuth indicator M21 231,233 335,347 

Batteries : 

Clean 8,68 7,65 

Maintenance 212 317 

Removal 241 356 

Trouble shooting 77 97 

Batteries and lighting system : 

Description and data 126 184 

General 127 193 

Installation and removal: 

Circuit breakers 130 198 

Conduits and cables 131 199 

Lights . 129 195 

Master battery switch 128 194 

Bearings 173, 176, 179 262, 270, 277 

Belts: 

Adjustment and replacement > 88 110 

Inspection 8 7 

Blocking for rail shipment * 259 387 

Boresighting 234 348 
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Paragraph Page 

Brake band adjustment 162 239 

Brake shoes 163 240 

Brakes: 

Operation . 22 18 

Testing 9 11 

Breathers 8 7 

Breech mechanism: 

Cleaning 227 331 

Lubrication 227 331 

Bulkhead doors 185 283 

Bulkhead ventilating doors 30 22 

Buttons, circuit breaker reset 33 24 

Caution plates. (See Plates.) 

Charging stabilizer with oil 208 307 

Charging system: 

Data 123 179 

Description: 

Generator regulators 125 183 

Generators 124 182 

Trouble shooting 76 96 

Choke 8, 19 7, 17 

Circuit breaker reset buttons 33 24 

Cleaning 67 58 

Clutch 23 18 

Coil 103 142 

Cold weather (extreme) 211 317 

Combination gun mount M64: 

Filling and draining recoil mechanism 203 302 

Maintenance 202 301 

Communication system: 

Data 248 364 

Description _ 248 364 

Inspection 254 377 

Precautions 265 378 

Compensating wheel 173 262 

Compensating wheel support arm assembly 174 265 

Conduits and cables 131 199 

Controlled differential. (See Differential.) 
Controls: 

Description: 

Fuel pump 14 15 

Shifting 24 18 

Spark 20 17 

Turret traversing 42 29 

Ventilating blower 29 22 

General _ 10 12 

Description and data 117 167 

Installation and removal : 

Fan 121 174 

Hose and connections 119 172 

Radiator 121 174 

Radiator thermostat 120 172 

Water pump-. - 122 178 
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Controls — Continued paragraph 

Maintenance 118 169 

Troubleshooting 75 - 95 

Crankcase air cleaner 90 114 

Cylinder head gaskets 89 111 

Destruction of materiel to prevent enemy use: 

Burning (Method No. 1) 262 392 

Demolition (Method No. 2) 263 393 

General 260 391 

Gunfire (Method No. 3) 264 394 

Sighting and fire control equipment 261 392 

Differential: 

Adjustment of steering and brake band adjustment 162 239 

Installation and removal: 

Oil cooler 165 244 

Oil pump and screen 164 242 

Steering and brake shoes 163 240 

Replacement 166 245 

Differential, controlled: 

Description 161 238 

Trouble shooting . 82 105 

Distributors , 102 138 

Door: 

Bulkhead 185 283 

Driver's 27, 184 19, 283 

Escape 31 22 

Replacements 194 289 

Turret 41 26 

Ventilating, in bulkhead 30 22 

Drain valves 191 287 

Driver or operator preventive maintenance services (table 

II) 68 65 

Driver's doors 27, 184 19, 283 

Driving instructions 46 34 

Electrical circuit number list 101 136 

Electrical outlet ^ 40 26 

Electrical testing of stabilizer 207 304 

Elevating handwheel difficult to operate 210 314 

Elevation quadrant M9..- 231,233 35,347 

Emergency ignition switch 12, 136 13, 204 

Engine: 

Description 85 107 

Installation 98 130 

Installation and removal: 

Belt adjustment and replacement 88 110 

Cylinder head gaskets 89 111 

Intake and exhaust manifolds 94 120 

Mountings 95 123 

Oil pan and gaskets 92 118 

Oil pump strainer 93 119 

Operation in vehicle 87 108 

Removal 97 125 
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Engine — Continued 


Paragraph 


Page 


Servicing: 






Crankcase air cleaner 


90 


114 


Oil filter 


91 


115 


Starting _ _ 


44 


30 


Stopping _ . _ _ 


48 


35 


Troubleshootings- _ 


71 


87 


Tune-up . 


.- - 86 


108 




OR 1 AO 


ZD, ZUD 








Exhaust system, pipes, and mufflers 


lift 


Id/ 




121 


174 


Fender, inspection . 


8 


7 


Final drives: 






Description and data . 


167 


249 


Installation and removal: 






Hubs and sprockets 


168 


250 


Propeller shafts . 


159 


236 


Replacement-. _ _ 


169 


251 


Fire extinguishers: 






Inspection 


8 


7 




200 


299 


Maintenance 


200 


299 


Removal--. . . 


201 


300 


Types: 






Fixed - . 


50 


37 


Portable . ._ 


51 


38 


Firing lock M15 


.- 228 


334 


Fording: 






Maintenance after _. 


.- 213 


318 




57,68 


45,65 


Forms-. - 


2 


2 


Fuel 


8 


7 


Fuel pump controls 


14 


15 




113 


162 


Fuel switches. -- _. .- .. 


-. 139 


205 


Fuel system: 






Description and data. _ _ . .. -. 


1 in 


151 


Installation and removal: 






Carburetors . . 


112 


155 


Fuel pumps . . 


113 


162 




U4 


163 


Trouble shooting . . 


74 


94 




114 


163 


Fuze setter: 






M13 


233 


347 


M14_ . 


231,240 


335, 356 


M27 


- 231,240 


335, 356 



Gages: 

Engine temperature 36, 142 26, 206 

Inspection 9 il 
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Generating and charging system : Paragraph Pagi 

Data 123 179 

Description : 

Generator regulators 125 183 

Generators 124 182 

Troubleshooting ^ 76 96 

Generator regulators 125 183 

Generators 124 182 

Gun, 75-mm, 1\I6: 

Authorized rounds of ammunition 244 357 

Breech mechanism operation 221 327 

Description 216 319 

Elevation operation 219 323 

Extracting empty case 224 329 

Fails to fire 223 327 

Preparation for firing » 218 322 

Stabilizer operation 220 323 

Tabulated data , 217 321 

Traveling position 229 335 

Unloading 225 330 

Gun fluctuates 210 314 

Gun mount M64. {See Combination gun mount M64.) 

Guns, elevating and traversing 9 11 

Gyro control and gear box 209 310 

Handwheel diflScult to operate 210 314 

Hoses and connections 119 172 

Hot weather (extreme), maintenance in 212 317 

Hubs 168 250 

Hull: 

Ammunition boxes » 189 286 

Care in extreme heat ^ 212 317 

Description: 

Drain valves ' 191 287 

General 3 2 

Periscopes 192 287 

Propeller shaft tunnel 188 286 

Subfloor 190 286 

Description and data 182 282 

General : 

Protective pads „ 186 284 

Sealing hull parts , 183 283 

Inspection , 8 7 

Installation and removal: 

Bulkhead doors- _-■ 185 283 

Driver's doors 184 283 

Seats 187 285 

Hull armor 5 5 

Hunting (rapid gun vibration) 210 314 

Hy dramatic transmission: 

Description anddata 148 213 

Installation and removal: 

Torus replacement 152 221 

Transmission replacement 151 217 

Valve body 153 222 
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Hydramatic transmission — Continued Paragraph Page 

Manual control linkage adjustment 149 214 

Test and band adjustment 150 215 

Trouble shooting 79 103 

Hydrostatic lock 44 30 

Ignition switch 13,135 13,204 

Ignition system: 

Data 100 136 

Description 99 133 

Electrical circuit number list 101 136 

Installation and removal: 

Coil 103 142 

Distributor 1.. 102 138 

Spark plugs 106 146 

Timing ' 104 143 

Trouble shooting 72 91 

Wiring 105 145 

Ignition timing 104 143 

Indicator, azimuth, M21 231, 233 335, 347 

Instruction panel 133 202 

Instruction panel, instruments, switches, and sending units, 132 200 

description. 
Instruction plates. (See Plates.) 
Instruments: 

General 10 12 

Inspection 9 11 

Interphone box BC-1362, external 253 373 

Interphone control boxes: 

BC-604-A to G 249 364 

BC-606-H 249 364 

Iiit(;r|)lvone extension kit RC-298 253 373 

Interphone system ^ 252 371 

Lamps. (See Lights.) 

Latches , 194 289 

Leaks 8,9 7,11 

Lever, steering brake 21 17 

Lever, transfer unit control 155 225 

light, warning signal 35 24 

Lighting switches 16, 138 15, 205 

Lighting system, trouble shooting 77 97 

Lights, installation and removal 129 195 

Limited storage instructions 257 381 

Lines, fuel 114 163 

Loading the vehicles for rail shipment 258 382 

Lock, hydrostatic 44 30 

Lock, turret 198 298 

Lubrication: 

Breech mechanism 227 331 

Complete 8 . 7 

Unusual conditions 63 52 

Usual conditions 64 52 

Lubrication order 62 52 

Machine gun, cal. .30, firing 226 330 
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Paragraph Page 

Machine gun mount, antiaircraft 199 299 

Machine gun mount, cal. .30 (bow) 204 302 

Machine gun mount, cal. .30 (combination gun mount M64)- 205 304 

Main propeller shafts 158 234 

Maintenance operations , 69 69 

Manifolds, intake and exhaust 94 120 

Manual control linl^age adjustment , 149 214 

Master battery switch 11, 128 12, 194 

Mount, antiaircraft machine gun 199 299 

Mount, gun, M64. (See Combination gun mount M64.) 

Mount, machine gun, cal. .30 (bow) 204 302 

Mount, machine gun, cal. .30 (combination gun mount 

M64) 205 304 

Mounting, FT-237 249 364 

Mountings, engine. {.See Engines.) 

Muffler 116 167 

Name plates. {See Plates.) 

Neutral pedal 25 19 

Observation of terrain 239 356 

Oil 8 7 

Oil cooler 165 244 

Oil filter 91 115 

Oil pan and gaskets 92 118 

Oil pump: 

Screen 164 242 

Stabilizer 207,209 304,310 

Strainer 93 119 

Oil Kcals 173, 176 262, 270 

Operation: 

Extreme-cold weather 53,'54 40, 41 

Extreme-hot weather 55 44 

Fording 57 45 

Unusual conditions 52 38 

Unusual terrain 56 44 

Usual conditions 43 30 

Organizational mechanic or maintenance crew preventive 69 69 
maintenance services (quarterly, monthly) (table III). 

Outlet, electrical 40 26 

Painting , 65 53 

Panel light access plugs 39 26 

Pedal, neutral 25 19 

Periscope: 

M4A1 . 231-234,236 335,350 

M6 32,233,238,239 23,347, 

354, 356 

MlOP 231-234,236,242 335, 

350, 356 

M13 32,238,239 23,347,356 

M15A1 231-234,238,239,242 335, 

354, 356 

M16 231-234, 236 335, 350 

Periscope mount M66 23, 232, 233 18, 343, 347 

Periscopes 192 287 



407 



Paragraph Page 

Pipes, exhaust 116 167 

Placing vehicle (tank) in motion 45 32 

Plates (caution, instruction, name) 4 4 

Plugs, panel light access 39 26 

Portable fire extinguishers 51 38 

Power train, description of 3 2 

Prevent enemy use, destruction to: 

Burning 262 392 

Demolition 263 393 

General 260 391 

Gunfire 264 394 

Sighting and fire control equipment 261 392 

Preventive maintenance services: 

Driver's or operator's (table II) 68 65 

General 66 53 

Organizational mechanic or maintenance crew (table 

III) 69 65 

Propeller shaft tunnel 188 286 

Propeller shafts, trouble shooting 81 105 

Propeller shafts and support bearings: 

Description and data 157 231 

Installation and removal: 

Final drive propeller shafts 159 236 

Main propeller shafts 158 234 

Propeller shaft support bearing 160 237 

Pubhoations, where stowed j. 9 11 

Quadrant, elevation M9 231, 233 335, 347 

Radiator 121 174 

Radiator thermostat 120 172 

Radio interference supjjression: 

Early model vehicles 146 210 

Late model vehicles 147 211 

, Purpose 145 210 

Trouble shooting 78 101 

Radio set: 

AN/VRC-3 250 367 

SCR-508, SCR-528, 8CR-608B, SCR-628B 249 364 

Rail shipment: 

Blocking 259 387 

Loading 258 ' 382 

Receiver, BC-603, BG-683-BM 249 362 

Records 2 2 

Relay 110 150 

Reports 2 2 

Road test 69 69 

Run-in procedures 9 11 

Scope 1 1 

Screen 164 242 

Seals 179 277 

Seat adjustment 28 21 

Seats 187, 195 285, 291 

Sending unit 144 207 
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Paragraph Page 



Servicing materiel 7, 8 7 

Shifting controls 24 18 

Shipping instructions: 

Bloclcing 258 382 

Domestic 256 380 

Loading 259 387 

Shook absorbers 181 281 

Sighting and fire control conditions (direct fire) 236 350 

Sighting and fire control instruments: 

Arrangement (table IV) 230 335 

Description 230 335 

General 230 335 

Indirect fire 237 353 

Maintenance 241 356 

Observation of fire 238 354 

Operation, ordinary conditions 235 350 

Preparation for traveling 242 356 

Signal switches 144 207 

Siren (or horn) : 

Inspection 8 7 

Installation 140 205 

Removal--- . • 140 206 

Troubleshooting 77 97 

Siren switch ^ 17 16 

Solenoid (cranking motor) 109 150 

Spark control. 20 17 

Spark plugs-__ 106 146 

SpeciaMools and etiuipnient (table 1) 61 47 

Speedometer: 

Installation and removal 143 206 

Location . 37 26 

Spot light 26 19 

Sprockets 168 250 

Stabilizer: 

Gyro control 209 310 

Isolation of functional defects 210 314 

Maintenance of 209 310 

Purging the system 208 307 

Stabilizer electric circuit and operation of oil pump 207 304 

Starter 108 149 

Starter switch 15, 137 15, 204 

Starting system : 

Data -• 107 147 

Description 107 147 

Installation and removal: 

Cranking motor solenoid 109 150 

Relay 110 150 

Starter 108 149 

Trouble shooting 73 92 

Starting the engines » 44 30 

Steering and brake band adjustment 162 239 

Steering and brake shoes » 163 240 

Steering brake levers 21 17 
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Paragraph Page 

Steering linkage . 8 7 

Stopping the engines 48 35 

Stopping tlie vehicle 47 34 

Suboaliber ammunition 247 363 

Subfloor 190 286 

Support bearing 160 237 

Suspension. (See Traclcs and suspension.) 

Switch box BC-1361 253 373 

Switches : 

Emergency ignition 12, 136 13, 204 

Fuel 139 205 

Ignition 13, 135 13, 204 

Lighting 16, 138 15, 206 

Master battery 11, 128 12, 194 

Signal 144 207 

Siren (or horn) . 17, 140 16, 205 

Starter 15, 137 15, 204 

Table I — Special tools and equipment. 61 -47 

Table II — Driver's or operator's preventive maintenance 

services 68 65 

Table III — Organizational mechanic or maintenance crew 

preventive maintenance services (quarterly, monthly) 69 69 

Table IV — Arrangement of sighting and fire control instru- 
ments , 231 335 

Table V — Autiiorized rounds for 75-mm gun jV[6 244 357 

Table VI — Location and components of antennas 251 370 

Tabulated data 5,217 5,321 

Tachometer: 

Inspection 8 7 

Installation 143 206 

Location 38 26 

Kemoval 143 206 

TanJi: 

Placing in motion 45 32 

Stopping 47 34 

Towing 49 35 

Telescope, M71K, M83F 231-234, 236, 242 335, 350, 356 

Telescope mount M65 231-233 335 

Temperature, test 9 11 

Test and band adjustment 160 215 

Throttle, pedal and hand 18 16 

Tools and equipment 58-61, 69 47, 69 

Tools and equipmentJCspecial) (table I) 61 47 

Torsion bars 177 274 

Torus replacement 152 221 

Towing connections .' 8 7 

Towing the vehicle (tank) 49 35 

Traclc support rollers 179 277 

Track wheels 176 270 

Tracks and suspension: 

Adjustment of 171 256 

Description and data 170 253 
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Tracks and suspension — Continued paragraph Page 

Installation and removal: 

Arm bumper spring bracket 181 281 

Compensating link 175 269 

Compensating wheel support and assembly 174 265 

Shock absorbers 180 280 

Torsion bars 177 274 

Track support rollers, bearings, and seals 179 277 

Track wheel support arm 178 277 

Interchangeability and removal: 

Compensating wheel, bearings, and oil seals 173 262 

Track wheels, bearings, and oil seals 176 270 

Replacement of track 172 257 

Trouble shooting 83 105 

Tracks, tension 9 11 

Transfer unit: 

Transmissiditi^kcemeiit ^•'^ 

Transmitte ^| ^04, BC-684-BM .I^^^'1}49 364 

Traversing ^Hppsm 1... 197 293 

Trouble shc^^K-..^^ 70 87 

Tunnel, proj^K shaft , 188 286 

AntiaircrflKppchine gun mount.., 1 199 299 

Descripti^^^ 3, 193 2, 287 

Doors. . .:. 41, 194 26, 289 

Installation and removal: 

Doors and latches 194 289 

Lock j 198 298 

Seats,.-. 195 291 

Visioi devices 196 292 

Replacement of traversing mechanism ■ 197 293 

Traversing controls 42 29 

Trouble shooting . 84 106 

Unusual conditions, driver's or operator's preventive main- 
tenance services 68 65 

Unusual conditions fa^|B.efation 52-56, 68, 69 38, 65, 69 

Unusual terrain.... 214 318 

Usual conditions, driver's or operator's preventive mainte- 
nance services 68 65 

Valve body 153 222 

Vehicle. {See Tank.) 

Ventilating blower controls 29 22 

Ventilating doors in bulkhead 30 22 

Ventilator, trouble shooting 77 97 
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Paragraph Page 

Vents 8 7 

Vision devices 8, 196, 233 7, 292, 347 

Warning signal lights; : 35 24 

Water pump, removal 122 178 

Wheel. (See Compensating wheel and track wheel.) 

Wiring, removal and installation 105 145 

o 



DATE DUE (DA Pom 28-30) 



..DAK>RM 1881, 1 JAN 57 aGra: iHoor-ssou* 
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